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(54) POLYACETAL RESIN COMPOSITION 



(57) A polyacatal resin connposition comprises a 
pofyacetal resin, and a polycyclic aromatic cartsoxylic ac- 
id hydrazide or a polycyclic aromatic carboxyiic acid iiy- 
drazide having a substituent. Tiie proportion of the poly- 
cyclic aromatic carboxyiic acid iiytfrazide may be ^out 
0.001 to 20 parts by weight relative to 1 00 parts by weiglit 
of the potyacetat resin. The polyacetal resin composition 
may further comprise at least one member selected from 



an antioxidant, a heat stabilizer, a processing stabilizer, 

a weather (light)-resistanl stabilizer, an impact resistance 
improver, a slip-improving agent, a coloring agent, and 
aflller. With the use of such a resin composition, stability 
of a polyacetal resin is improved, and formaldehyde 
emission is inhibited. 
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Description 
TECHNICAL HELD 

5 [0OO1] The present invention relates to a poiyacetal resin composition In wiilch toiTOaldeiiyde amission (or generation) 
is rerr?arl<ably inhibited, moldabffity is excellent, and blooming is suppressible; to a process of producing the same; and 
to a shaped (or molded) article formed from the resin composition. 

BACKGROUND ART 

10 

[0002] A poiyacetal resin is excellent in mechanical property, fatigue resistance, friction or abrasion resistance, chem- 
ical resistance, and moldabllity. Therefore, the poiyacetal resin has been widely utilized in various fields such as an 
automotive part, an electric or electronic device part, other precision machinery part, an architectural or pipeline part, a 
household utensil or cosmetic article part, or a medical device part. However, alorig with expansion or diversification in 

15 application, a poiyacetal nesin having higher quality has been demanded. 

[0003] Characteristics (orproperties) required forthe poiyacetal resin include characteristics that mechanical strength 
in a process step sudi as an extruding step or a molding step Is not deteriorated, that deposit to a metal mold (or moid 
deposit) is not generated, that mechanical property undera long-term heating condition (heat aging) is adverseiy affected, 
and that incomplete (or defective) molding such as silver streak or void is not found In a shaped article. As one of the 

20 important factors responsible for such deterioration of strength or phiyslcal properties, and Incompiete molding, the 
degradation of the polymer upon hesfting is exemplified. In particular, the poiyacetal resin is inherently unstable in an 
oxidative atmosphere at an elevated temperature or in an acidic or all<alineenvironment because of its chemical structure. 
Therefore, the essentia! need that must be fulfilled for s poiyacetal resin is that of insuring high themial stability and 
minimal emission (or generation) of formaldehyde in the course of processing and from shaped artfcles. Formaldehyde 

25 is chemically active and ready to be oxidized to formic acid to adversely affect the heat resistance of resin. In addition, 
when the resin is used as electric or electronic parts, formaldehyde causes corrosion In metallic contacts or discoloration 
of the parts due to organic deposits, and contact errors occur. Furtheimore, formaldehyde Itself pollutes the working 
environment in parts assembling as weli as the living environment around use of end products. 
[0004] In order to stabilize chemically active temilnals, the following nnethods are l<nown: for a homopol/mer, a method 

30 of esterifyingthe tetminal of ttie polymer by acetyiation or other means; and for a oopotymer, a method of copolymerlzing 
irioxane and a monomer having an adjacent carbon bond (e.g., a cyclic ether or a cyclic formal), and then decomposing 
and removing unstabie terminal sites to make the unstable terrr.inal sites stable (or inactive) tenninai sites. However, in 
a heating process, cleavage (or fission) decomposition also occurs in the main chain part of the polymer. Only the above- 
mentioned treatment is insuffident to prevent the polymer from such a decomposition, practically, It is considered 

35 that addition of a stebilizer (e.g., an antioxidant, and other stabilizers) is essefrtial for such inhibition. 

[0005] However, even In the case blending these stabilizers, it is difficult to completely inhibit decomposition (or 
degradation) of the poiyacetal resin. In practice, upon nelt processing in an extruding step or a molding step for preparing 
E composition, the poiyacetal resin undergoes an action of heat or oxygen inside of a cylinder of an extruder or a molding 
machine, thereby generatingformaldehyde from a decomposed main chain thereof or an insufficiently stabilized temilnal 

40 thereof, as a result, working enwronment is worsen in a extruding and molding process. Moreover, in the case carrying 
out molding for a long period, a fineSy powdered substance or a tar-Iii<e substance is deposited on a metal mold (moW 
deposit), thereby decreasing working efficiency, in addition, the mold deposit is one of the ultimate factors for deteriorating 
the surface condition of the shaped article. Further, the polymer decomposition causes deterioration in mechanical 
strength of the resin, and discoloration thereof. From such a viewpoint, a good deal of effort is continued for establishing 

4S mons d^ecfive stabilizing formuiatlon (or recipe) about the polyaceta! resin. 

[0006] As the antioxidant added to the poiyacetal resin, a phenol-series (phenolic) compound having steric hindrance 
(hindered phenol), and an amine compound having steric hindrance (hindered amine) have been known. As other 
stabilizers, melamlne, an alkali metal hydroxide, an alkaline earth metal hydroxide, and an organic or inorganic acid salt 
have i5een known. Moreover, antioxidants are generally used in combination with other stabilizers. However, even when 

so such an addltive(s) is/are used, it is difficult to inhibit fonmaldehyde emis-^ion (or generation) f rcim a shaped article of the 
poiyacetal resin. 

[0007J US PatentNo. 3152101 (Patent Document 1 ) discioses a composition comprising a pofyacetaj copolymer and 
a dlcarboxyllc acid dihydrazlde (e.g.. an aliphatic dicarboxylio acid dihydrazide having a carbon number of 3 to 1 0, and 
an aryiene dicarboxy lie acid dihydrazide). Although useof such ashort-chain aliphatic cartjoxylic acid hydrazlde improves 
ss heat stability at sortie level thereby inhibiting emission of fomialdehyde, such a composition is low in formabllity (or 
moldabllity). Therefore, mold deposit occurs, orthe carboxylic acid hydrazide bleeds out of a shaped article formed with 
the composition. Moreover, this document concretety fails to disclose what kind of aryiene dicarijoxylic acid dihydrazide 
improves heat stability of the resin composition. Further, even in the case of using a monocyclic aromatic carboxyic 
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acid hydrazlde, mold deposit and bleeding out cannot be sufficiently inhibited. 
[Patent Document 1] US Patent No. 3152101 (the first and the third columns) 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0008] It is therefore an object of the present invenfcn to provide a polyacetal resin composition capable of improving 
heat (or thermal) stability of a polyacetal resin, and melt stability of a poiyacetaf resin in an extruding step or a molding 
step; and a process of producing the same; as well as an articie as molded (or shaped) therefrom. 
[0009] It is another object of the present invention to provide a polyaoetal resin composttion conducive to a marlted 
inhibition of formaldehyde emission wth a small amount of an additive added, and improvement in working environment; 
and a process of producing frie same; as well ae an article as molded (or shaped) therefrom. 

[0010] It is still another object of the present invention to provide a polyacetal resin composition wiiich is adapted for 
inhibiting emission of f omnaldehyde even under severe conditions to suppress deposition of decomposition products on 
the mold, blooming or bleeding of the decomposition products from a sh^ed article and thermal deterioration of the 
article, and which contributes to upgrading quality of the shaped article and improves the moldabiiity; and a process of 
producing the same; as well as an article as molded (or shaped) therefrom. 

[0011] It is further object of the present invention to orovids a polyaoetal resin composition in which an amount of 
formaldehyde emission from a polyacetal resin and a shaped article therefrom is inhibited to a significantly low level, 
and physical property such as weather (light)'resistant stabiftty, impact resistance, or sliding property is improved; and 
an article as molded (or shaped) therefrom. 

MEANS TO SOLVE THE PROBLEMS 



[0012] The inventor of the present invention mads intensive studies and searches on a series of carboxylic acid 
hydrazide conipounds regarding a stabilizer for a polyaoetal resin to achieve the above objects and finally found that a 
poiycyclic aromatic carboxylic acid hydrazide compound significantly has inhibitory effects on formaldehyde emission 
from a shaped article of apolyacetal resin, and drastically improves bleeding out of such a shaped article. The present 
30 invention was accomplished based on the above findings. 

[001 3] That is, the polyacetal resin composition of ttie present invention concprises a poSyacatal resin and a carboxylic 
acid hydrazide. The carboxylic acid hydrazide comprises a poiycyclic aromatic carboxylic acid hydrazide or a poiycyclic 
aromatic carboxylic acid hydrazide having a subsStuent (e.g., a hydroxyl group). The carboxylic acid hydrazide may 
comprise at least one member selected from the group consisting of the foilowings: 

(i) a condensed poiycyclic aromatic carboxylic acid hydrazide; 

(ii) a polyarylcarboxylic acid hydrazide represented by the following fonnula (1 ): 



[Formula I] 



(h2Nhnc)--(a^)— X— ^?)-^C^^^ (1) 

wherein Ar represents an aromatic hydrocartjon ring; X represents a single bond, an alkytene group, a (thio)ether 
group, a carbonyl group, a sulfoxide group, a sulfone group, or a bivalent (or divalent) aromatic group; "m" denotes 
an integer of 1 to 4; and "n" denotes an integer of 0 to 4; and 

(iii) an Qxycarboxylic acid hydrazide corresponding to each of said hydrazides (i) and (ii). 

[0014] The carboxylic acid hydrazide may comprise (i) a condensed poiycyclic Ci(j.4oarene-carboxy lie acid hydrazide: 
(if) a bisC6,i4ary(-carboxylic acid hydrazide represented by ttie fonnula (1), in which X is a single bond, a straight or 
branched chain C^.^ioalkyiene group, a (thio)ether group, a carbonyl group, a sulfoxide group, or a sulfone group; (iii) 
an oxycarboxy lie acid hydrazide corresponding to each of said hydrazides (i) and (ii); and others. The proportion of the 
carboxylic acid hydrazide may be about 0.001 to 20 parts by weight relative to 1 DO parte by weight of the polyacetal resin. 
[0015] The polyacetal resin composition may further comprise at least one member selected from the group consisting 
of an antioxidant, a heat stabilizer, a processing stabiiizer, a weather {light)-resistant stabilizer, an impact resistance 
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improver, a slip-Improving agent, a coloring agent, and a filler. The antioxidant, the processing stabiHzer, the heat 
stabilizer, and the weather (llght}-resistant stabilizer may be substantially free from an intramolecular ester bond. Inci- 
dentally, the resin composition of the present invention may improve in heat stability substantially without containing a 
phosphorus-containing ftame retardant. 

5 [0016] The present invention aiso includes a process for producing a polyaceta! resin composition, which comprises 
melting and mixing a polyaceta! resin with the poiycyciic aromatic carboxyiic acid hydrazide with the use of an extruder, 
wherein at least the poiycyciic aromatic carboxyiic acid hydrazlde is fed from a side feed port of the extruder and mixed 
with the polyacetal resin; and a shaped articie formed from the polyacetal resin composition. The shaped article may 
be an electric or electronic device part (an electric and/or electronic device part), an anchitectural or pipeline part (an 

10 architectural and/or pipeline part), a household utensil or cosmetic article part (a household utensil and/or cosmetic 
articie part), or a medical device part. 

EFFECTS OF THE INVENTION 

15 [0017] According to the present invention, addition of a poiycyciic aromatic carboxyiic acid hydrazide to a polyacetal 
resin improves heat stability of the polyacetal resin, and melt stability of the polyacetal resin in an extruding process or 
a molding process. Moreover, addtUon of only a small amount of the carboxyiic acid hydrazide significantly ensures to 
inhibit formaldehyde generation, and drastically improves cin3umferential environment (e.g., worl<ing environment, and 
using environment). Further, the polyacetal resin composition of the present invention can inhibit emission of fomialde- 

20 hyde at an extremely low level even under severe conditions, deposition of decomposition products on the moid (mold 
deposit), blooming or bleeding of suc^i products from a sliaped article, and thennai aging or deterioration of the arHcle, 
thus contributing to upgrading of the quaSity and moldability of the shaped article. Furthermore, addition of other additive 
(s) (e.g., s weather (fight)-resistant stabilizer, an impact resistance improver, a slip-improving agent, a coloring agent, 
and a filler) ensures to inhibit the amount of formaldehyde emission from the polyacetal resin and the shaped article at 

25 an extremely low level, and provide a polyacetal resin connposltion and a shaped article wrtiich improve in physiced 
properties such as weather (light)-resistant stability, impact resistance, and sliding property. 

DETAILED DESCRIPTION OF THE INVENTION 

30 [001 8] The resincomposition of the present invention comprises a polyacetal resin, and a poiycyciic aromatic carboxyiic 

(Polyacetal resin) 

35 [001 9] The polyacetal resin is a macromolecular compound containing oxymethylene group (-OCHg-) as a predwninant 
constituent unit and includes polyacetal homopolymers prpotyoxymethyienes (e.g. , trade name "Delrin", manufactured 
by DuPont, U.S.A.; trade name "Tenac 4010", manufactured by Asahi K^ei Corp.; etc.) and polyacetal copolymers 
comprising an oxymethylene unit and a comonomer unit (e.g., trade name "Duracon"; manufactured by Poiypiastics 
Co., Ltd.). Referring to such copolymers, the comonomer unit includes oxyalkylene units of about 2 to 6 carbon atoms 

■» (preferably about 2 to 4 carbon atwns), for example, oxyethyiene (-OCH2CH2-), oxyprc^lene, and oxytetramethyiene 
units. The proportion of such comonomer unit may be small and, for example, can be selected from the range of about 
0,01 to 20 mole %, preferably about 0.03 to 1 5 mole % (e.g., 0.05 to 1 0 mole %), and more preferably about 0. Ito 1 0 
mote %, relative to the whole polyacetal resin (the whole monomer units constituting the polyacetal resin). 
[0020] The polyacetal copolymer may be, for example, a copolymer containing two components, a terpolymer con- 

-ts taining three components and so on. The polyacetal copolymer may be also a randort copolymer, a biocl< copolymer 
(e.g., copolymers described in Japanese Patent Publication No. 24307/1^0 (JP-2-24307B), manufactured by Asahi 
Kasei Corp., trade name 'Tenac LA". Tenac LM'), or a graft copoiymer. Moreover, the polyacetal resin may be linear 
or branched, and may have a crosslinked structure. !n addition, the end (orterminal) groups of the polyacetal resin may 
have been stabilized by esterif Ication with a carboxyiic acid such as acetic add or propionic add, or an anhydride thereof, 

so urethanation with an isocyanate compound, or etherification. There is no particular limitation on the degree of polymer- 
ization, the degree of branching, or the degree of crosslinklng of the poiyajetal, provided it can be only melt-molded. 
There is no particular restriction as to the molecular weight of the pofyacetai resin, and, for example, the weight average 
molecular weight is about 5,000 to 500,000, and preferably about 1 0,000 to 400,000. 

[0021 ] The polyacetal resin can be, for example, produced by pojymertzing an aldehyde such as f onnaidehyde, para- 
55 fomnaidehyde, or acetaidehyde; or a oycitc ettier or cyclic fonnal such as trioxane, ethylene oxide, propylene oxide, 
butyiene oxide, styrene oxide, cyctohexane oxide, cyclohexene oxide, 1 ,3-dioxoiane, 1 ,3-dioxane, diethyiene glycol 
fomnal, or 1 ,4-butanediol fonnal. Further, as a copolymerizable component, an alkyi or arylglycidyl ether (e.g., methyl- 
glycidy! ether, ethylglycidyi ether, phenylgfycidy! ether, and naphthylglycidyl ether), an alkylene orpolyoxyalkylene glycol 
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digiycidyi ether (e.g., ethylene glycol dfglycidyi ether, triethylene glycol diglycidy! ether, and butanedlol digiycidyl ether), 
.. an alkyi or aryl glycidyt alcohol, .a cyclic ester (e.g., p-proplolactone), or a viny! compound (e.g., styrene, and vinyl ether) 
can be emptoyed. 

s (Carboxylb acid hydrazlde) 

[0022] The characteristic of the present invention resides in addition of a polycyciic aromatic caiboxylic add hydrazide 
and thereby remarkably improving processing stability of a polyacetal resin and remarkably inhibiting generation of 
formaidehyde. The polycyciic aromatic carboxylic acid hydrazide may be a polycyciic aromatic monooarboxylic acid 
10 monohydrazide, or a polycyciic aromatic poSycarboxylic acid mono- or polyhydrazide (for example, a dicarboxylic acid 
mono- or dihydrazide, and a triCariDoxyllc acid mono- to trihydrazide). 

[0023] The polycyciic aromatic carboxylic acid hydrazide may have a plurality of monocyclic aromatic hydrocarbons 
(e.g., benzene rings) in a molecule thereof. Such a carboxylic acid hydrazide may include, for example, a condensed 
polycyciic aromatic carboxylic acid hydrazide, and a poiyarylcarboxyiic acid hydrazide rapresented by the above-men- 
is tioned formula (1). 

[0024] Examples of the condensed polycyciic aromatic carboxylic acid hydrazide may include a condensed polycyciic 
Cio^Qar&ne-c&rbokylic add hydrazide such as a condensed polycydic aromatic monocarboxyiic acid monohydrazide 
(e.g., a naphthalenecarboxylic acid hydrazide such as «-or p-naphthaienecarboxyilc add hydrazide, an anthracenecar- 
boxylicacid hydtazide, anda phenanthrenecaitoxylicacidhydrazide), oracondensed polycyciic aromatic polycarboxylic 
acid mono- or polyhydrazide [for example, a polycarboxylic acid mono-or polyhydrazide corresponding to the above- 
mentioned monocarfaoxyfic acid monohydrazide, e.g., a naphthalenedicarboxylic acid mono- or dihydrazide, and a naph- 
thalenetetracarboxylic acid hydrazide (e.g., 1,4,5,8-naphthalenetetracarbo)(ylic acid mono- to tetrahydrazide) an an- 
thracenedlcarboxylic acid mono- or dihydrazide (e.g., 1,4-, 1,5-, 1,8-, 1,9-, 2,3- or 9.10-anthracenedicarboxylic actd 
mono- or dihydrazide), and a phenanthrenedicarboxylic acid mono-or dihydrazide]. 

[0025] Incidentally, in the condensed polycydic aromatic carboxylic acid hydrazide, hydrazinocarbonyl group and 
carboxy! group (carboxy) group which is not hydrazidated in the case of the polycarboxylic acid hydrazide) are positioned 
on a tertiary carbon atom constituting the aromatic ring. For example, to take a n^tithalenecarboxylic acid hydrazide 
as an example, in a naphthaienemonocarboxylic acid monohydrazide, ttie hydrazinocarijonyl group may be substlftjted 
on either 1-or2-position of a naphthalene ringthereof. In a naphthalenedicarboxylic acid hydrazide, the hydrazinocarbonyl 
groupmay be substituted on two positions selected from 1-to8-positions, e.g., 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, 18-2 3- 
2,6-, and 2,7-positions. 

[0026] Among the condensed polycyciic aromatic carboxylic acids, a condensed polycyciic Cio.3oarene-(mono- or 
poiy)carboxylic acid hydrazide (preferably a condensed polycyciic Cio-soarene-carboxyllc acid hydrazide, particularly 
a naphthalenedicaitooxyllc ^Id hydrazide such as 1,4-, 1,8-, 2,6- or 2,7-naphthalenecfioarboKylic add dihydrazide) is 
3S preferred. 

[0027] In the polyaryicarboxylic acid hydrazide (1 ), the aromatic hydrocarbon ring represented by Ar may include a 
C6.i4aromatic hydrocartion ring such as benzene ring, or naphthsdene ring, prefer^ty a Ce.,oaromatic hydracarbon 
ring, and others. 

[0028] The alkylene group represented fay X may include a straight or branched chain C^.^oalkyiene group such as 
^0 methylene, ethylene, dimetbylmethylene, propylene, trimethylene. orbutyiene, preferably a straight or branched chain 
Ci.galkylene group, and others. Examples of the bivalent aromatic group represented by X may include a Cg.,4arylene 
group such as phenylene, or n^hthalenediyl group, preferably a Cg^^oaylene group. 

[0029] The number "m" may be preferably an integer of 1 to 3, and more preferably 1 or 2. The number "n" may be 
preferably an integer of 0 to 3, more preferably an integer of 0 to 2, and particularly 1 or 2. 
15 [0030] Moreover, in the fomnula (1 ), the position of the hydrazinocarbonyl group as a substituent is not particularly 
limited to a specific one. For example, in the case where the ring Ar is benzene ring, the position may be 0-, m-or p- 
posttion with respect to the group X. Also, in the case where the number "m" or "n" is not less than 2, the position of the 
hydrazinocarbonyl group as a substiUjent Is not particularly limited to a spedftc one. For example, the position may be 
suitably selected from 2- to 5 positions of the benzene ring with resnect to the group X at 1 -position of the benzene ring. 
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[0031] Such a polyaryicarboxylic acid hydrazide may include a monocarboxyiic acid hydrazide, for example, a bisaiyl- 
monocarboxyiic acid hydrazide such as biphenyl-2-, -3-, or -4-monocarboxylic acid monohydrazide; a blsaryl{thio)ether- 
monocarboxyiic scid monohydrazide, a bisarylketonemonocarboxylic acid monohydrazide, a bisarylsuifonemonocar- 
boxylic add monohydrazide, and blsaiylstilfidemonocarboxyiicacid monohydrazide, each corresponding to the bisaryl- 
monocarboxylic acid monohydrazide; a bisaryl straight or branched chain Ci..joal'<ane-monocarboxylic acid monohy- 
drazide such as 1 -(4'-hydrazinocarbonylphenyl)-1 -pheny Imsthane, or2-(4'-hydrazinocarbonylphenyl)-2-phenylpropane; 
o-,m-or p-terphenylmonocarboxylic acid monohydrazide; and ottiers. 

[0O32] Moreover, the polyaryienecarboxylic acid hydrazide may also include a polycartjoxylic acid hydrazide, for ex- 
ample, a polycarboxylic acid mono- or polyhydrazide corresponding to the monocarboxyiic acid hydrazide [e.g., a'bisaryl- 
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dicarboxylic acid mono- or dihydrazide such as biphenyl-2,3-, -2,5-, -2.6-, -3,4-, -3,5-, -2,2'-, -2,4-, -3,3'-, -3,4'- or 4,4- 
dicarboxyfrc acid mono- or dihydrazide: a b!sary((thio)etherdicarboxyric acid hydrazide, a bisarylketonedicarboxy lie acid 
hydrazide, a Ijlsarylsuifonedicarboxyiic acid liydrazide, and a bisarylsulfidedicarboxylic acid hydrazide, each correspond- 
ing to the bisaryldlcarboxylfc acid mono- or diliydrazide; a bisaryl straigiit or brarsched chain C^.^oalltane-dlcarboxylic 
acid hydrazide (mono- or dihydrazide) such as 4,4'-diphanylmethanedicarboxylic acid mono- or dihydrazide; a p-terphe- 
nyldicarboxylic acid mono- or dihydrazide; and otherej. 

[0033] ^ong these poiyaryicarboxylic add hydraztdes, a biphenylcarboxylic add ^^ydrazide tr which the group X is 
a single bond, and a biphenylmono- or polycarboxyfic acid hydrazide in which the group X is a single bond (e.g. , a 
biphenyldlcarboxylic acid dihydrazide such as 2,2'- or 4,4'-blphenyldicarboxylic acid dihydrazide) are particularly pre- 
ferred. 

[0034] The polycyclic aromatic cartoxylic acid hydrazide may have a substitLienf(s) such as a hydroxyl group, ari 
all<oxy group, an ailcoxycarbonyl group, a «art)oxy! group, an amino group, an amido group, a nitryl group, or an alkyl 
group. The number of the substituents is not particularly limited to a specific one, and may be about 1 to 1 0, preferably 
about 1 to 6, and more preferably 1 to 4 (e.g., about 1 to 3). In the case where the aromatic carboxylic acid has a plurality 
of the substituents, the substituents may be groups of the same or different species. The position of the substituent(s) 
is also not particulaiiy limited to a specific one. For example, in a poiyaryicarboxylic acid hydrazide, the substltuent(s) 
may be positioned on an atom constituting the group X, and usually may be positioned on a carbon atom constituting 
the aromatic ring. 

[0035] Among the substituents, in particular, a polycyclic aromatic carboxylic acid hydrazide having a hydroxy! group 
(a polycyclic aromatic oxycarboxylic acid hydrazide) is preferred in view of having a high affinity to the polyaceta! resin. 
Inoidentalty, the oxycaiboxylic acid hydrazide may have the above-mentioned subst!tuent(s) otherthan a hydroxyl group. 
[0036] Such a polycyclic aromatic oxycarboxylic acid hydrazide may Include an oxycarboxylic acid hydrazide corre- 
sponding to the above-mentioned polycyclic aromatic carboxylic acid hydrazide, for example, a condensed polycyclic 
aromatic oxycarboxylic acid hydrazide [for example, a condensed polycyclic o)yC.,o^are(\e-carboxy\tc acid hydrazide 
.such as a monocarboxyllc acid monohydrazide such as a hydroxynaphthalenecarboxylic acid hydrazide (e. g. , 2-, 3-, 
4-, 5-, 6-, 7- or 8-monohydroxy-1-naphthalenemonocarboxyltc acid monohydrazide, and 1 -, 3-, 4-, 5-, 6-, 7- or 8-hydroxy- 
2-naphthatenemonocarboxirtlc add monohydrazide), a hydroxyanthracenamonocarboxylic acid monohydrazide, or a 
hydroxyphenanthrenemonocarboxylic acid monohydrazide; o- polyca-boxyiic acid mono- or polyhydrazides (e.g., dicar- 
boxylic acid mono- or dihydrazides) each corresponding to each of these monocarboxyllc acid monohydrazide], a pol- 
yaryloxycarfaoxyllc acid hydrazide [for example, a hydroxybisarylmonocarboxyllc acid monohydrazide (e.g., a hydroxy- 
biphsnylcarfeosv.'iic acid hydrazide such as 2'-,.3'-or 4'-hydroxybiphenyl-2-, -3- or -4-carboxylic acid hydrazide), a hy- 
droxybisaryS(tn;r;>ethercarboxylic acid hydrazide, ahydroxybisarylketonecarboxylic acid hydrazide, a hydroxyblsaryisul- 
fonecarboxylic acid hydrazide, and a hydroxybisaryiC._igStraight or branched chain alkans-carboxylic acid hydrazide, 
each corresponding to the hydroxybisaryimonocartooxylic acid monohydrazide; and a hydroxy-o-, -m- or -p-terphenyl- 
carboxylic acid hydrazide; a polycarboxyllc acid mono- or pdyhydrazide (e.g., a dicarboxylic add mono- or dihydrazide) 
corresponding to each of these monocarboxyllc acid monohydrazides]. 

[0037] Among these oxycarboxylic acid hydrazides, a conderrsed polycyclic oxyCio goarene-caitoxylic acid hydrazide 
(preferably a condensed polycyclic oxyC,o.aoarene-monocarboxylic acid monohydrazide, particularly, a hydroxynaph- 
thalenemonocailDoxylic acid monohydrazide such as 3-hydn3xy-2-naphthalenecarboxylio acid hydrazide, or 6-hydroxy- 
2-naphthalenecarboxylic acid hydrazide), and a hydroxv4)iphenylcarboxylic acid hydrazide in which the group X is a 
single bond, and a hydroxybiphenylmono- or polycarboxyiic add hydrazide in which the group X Is a single bond (in 
particular, a hydroxybiphenylcarboxylic acid hydrazide such as 4'-hydroxyblphenyl-4-carboxylic acid hydrazide) are 
preferred. 

[0038] The polycyclic aromatic cartioxylic acid hydrazides may be used singly or in combination. 
[0039] Among the polycyclic aromatic carboxyiic acid hydrazides, a condensed polycydic d,o-4oarene-(mQno- or di) 
caitoxyllc acid (mono- or di)hydrazide; a blsCe.i4ary(-{mono- or di)cart>oxy!ic add {mono- or di)hydrazide in which the 
group X is a single bond, a straight or branched chain C.j.ioall<yiene group, a (thio)ether group, a caitony! group, a 
sulfoxide group, or a sulfone group in the formula (1); and oxycarboxylic acid hydrazides con-esponding to each of the 
hydrazides; and others are preferred. 

[0040] Addition of an even small amount of such a polycyclic aromatic carboxylic acid hydrazide to a polyaceta! resin 
brings about stabilizing effects far superior to conventional stabilizers, and tow sublimation property. Therefore, a poiy- 
acetal resin composition is excellent in extrusion processability (reducing scattering due to sublimation of the carboxylic 
add hydrazide from an exhaust vent port of an extruder) and mcldability (inhibiting mold deposit). Moreover, bleeding 
out property (orblooming prcperty) of such an additive from a shaped articte formed from the polyacetal resin composition, 
or scattering property (or sublimation property) under a high temperature can be significantly improved. 
[0041] The proportion of the carboxylic acid hydrazide may be selected from, for example, about 0.001 to 20 parts by 
weight, preferably about 0.002 to 10 parts by weight {e.g., about 0.002 to 5 parts by weight), and more preferably 0.003 
to 3 parts by weight, relative to 100 parts by weight of the polyacetal resin. In particular, even when the proportion is 
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about 0.005 to 2 parts by weight, generation of formaldehyde can be remarkably intiibited. In tiie case where the proportion 
of the carboxylic add hydraztde is too iow, it Is difficult to effectively reduce the.amount of formaldehyde emission. In 
the case where the proportion is too high, there is a possibility that moldability or mechanical strength is deteriorated. 
[0042] The carboxylb acid hydrazide can impart significant stability and processing stabiiity to the polyacetal resin 

B even when thecarboxylic acid hydrazide is used alone. Besides, the carboxylic acid hydrazide may be used in combination 
with at least one member selected from the group consisting of an antioxidant, a processing stabilizer, a heat stabilizer, 
a weather (Ifght)-resistant stabiiizer, an impact resistance improver, a sitp-improving agent, a coloring agent, and a filler' 
[0043] incidentally, many of the stabilizers (the antioxidant, the processing stabiiizer, the heat stabilizer, and the 
weather (light) -resistant stabilizer) have an esterbond [-C{=0)0-] as astructuraf unit in a molecule thereof. The carboxylic 

TO acid hydrazide can stabilize fte polyacetal resin even in the case of being used in combination with the stabilizer having 
such an esterbond. However, since the carboxylic acid hydrazide potantialiy has reactivity to an esterbond, the preferred 
stabilizer is a compound free from an ester bond as a structural unit in a molecule thereof in order to have an effect for 
inhibiting formaldehyde emission in a smaller amount of the cattoxylic acid hydrazide. 

ts (Antioxidant) 

[0044j The antioxidant may include a hindered phenol-series compound, and a hindered amine-ssries compound 

and others. 

[0045] The hindered phenol-series compound may Include a conventional phenol-series antioxidant or stabilizer, for 
20 example, a monocyclic hindered phenolic compound (e. g. , 2,6-di-t-oL'tyl-p-cresoi), a polycyclic hindered phenolic com- 
pound in which rings are connected or bonded to each other through a hydrocarbon group or a group containing a sulfur 
atom [e.g., aCi.ioall<ylen6-bistotetrakis(t-butylphenol)such as2,2'-methylenebis(4-methyl-6-t-butylphenol), 4,4'-meth- 
ylenebis(2,6-dI-t-butylphenol) or l,1,3-t!is(2-methyi-4-hydroxy-5-t-butylphenyl)butane; a Cj.i(,aikenylene or dienyiene- 
bis to tetral<is(t-butylphenol) such as 4,4'-butyl!denebis(3-methy!-6-t-butylphenol); a Cg jQarylene or aralkylene-bis to 
25 tetral<is(t-butylphenol) such as 1,3,5-trimethyl-2,4,6-tris(3,5-d(-t-butyl-4-hydroxyben2yi)benzene; and a bis(t-butylphe- 
nol) in which t-butylphenol groups are connected or bonded to eadi other through a group having a sulfur atom, for 
example, 4,4'-thiobis(3-methyi-6-t-butylphenol)], a hindered phenolic compound having . an ester group or an arviide 
group [e.g., a t-butylphenol having a C2,,oalkylenecarbonyioxy group, exemplified by h-octadecyl-3-(4'-hydroxy-3',5'-di- 
t-butylphenyl)proptonate or n-octadecyl-2-(4'-hydro>o,'-3V5'-di-t-bu?ylphenyl)propionate; a bis to tetral<is(t-tautylphenol) 
in Which t-butylphenol groups are connected or bonded ta each oher through a polyol ester of a fatty acid, exemplified 
by 1 ,6-hexanediol-bis[3-{3,5-di-t-butyl-4-hydroxyphenyl)propionate], triethylene glycol-bis[3-(3-t-butyl-5-inethifl-4-hy- 
droxyphenyl)propionate]orpentaerythritoltetrakis[3-(3,5-dl-t-butyl-4-hydroxypheny!)propionate];abistotetrakls(t-butyl- 
phenol) having a heterocyclic group and a Cg.,oalkylensoarbonyloxy. group, exemplified by 3,9-bis[2-{3-(3-t-bytyl-4- 
hydro)g'-5-methylphenyl)propiony!oxy]-l ,T-dtmethylethylj-2,4,8,l0-tetraoxaspiro[5,5]undecane; a t-alky!phenol (e.g., t- 
bu1ylphenot,andt-p6ntylphenol) having a C3.ioalkenylcarbonyioxy group, exemplified by 2-t-buty(-6-(3'-t-butyi-5'-methy!- 
2'-hydroxyben2yl)-4-methyiphenyiacrylateor 2-[l •(2-hydro.xy-3,5-di-t-p6ntylphenyl)ethyl]^,6-di-t-peti1ylphenyiacrylate; 
a hindered phenolic compound having a phosphonic ester group, exemplffied by di-n-octadecyl-3,5-di-t-butyl-4-hydroxy- 
benzylpbosphonate; a hindered phenolic compound having an amide unit, exemplified by N,N'-hexar!iethyienebis(3,5- 
di-t-butyl'4-hydroxydihydrooinnamamide), N,N'-cthylenebis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionamide], N,N'-te- 
tramethyienebis[3-(3,S-di+bu1yl-4-hydroxyphenyl)prcpionamidej, N,N'-hexamethylenebis[3-{3,6-di-t-butyl-4'-hydroxy- 
phenyl)propionamide], N,N'-ethylen6bisf3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propiohamide3, N.N'-hexamethylenebis 
[3-(3-t-butyl-5-methyl-4-hydrQxyphenyl)propionamide], N,N'-btsE3-(3,5-di-t-butyl-4-hydroxyphenyl)propionyi]hydrazine, 
N.N'-bis[3-(S-t-butyl-5-fnethjri^.hydroxyphenyl)prQplonyl]hydrazine,1,3,5-tris(3,5-d!-t-butyl-4-hydroxybenzyi)isocyanu- 
rate, or 1 ,3,5-tris(4-t-butyl-3-hydroxy-2, 6-dimethylbenzynisocyanurate], and others. Among them, a phenolic compound 
having at-butyi group (particularly, a plurality of t-butyl groups), in particular, acompound having aplurality of t-butylphenoi 
sites, is preferred. These hindered phenol-series compounds may be used singly or in combination, 
[0046] The hindered amine-series compound may include a piperidine derivative having a sleric hindrance group, for 
example, an ester group-oonteiningpiperJdine derivative [for example, an aliphatic acyloxypiperidine (e.g., a goallphatic 
acyloxy-tetramafhyipiperidine) such as 4-acetoxy-2,2,6,6-tetramethybiperidine, 4-stearoyioxy-2,2,6,6-tetramethyipipe- 
ndine or 4-acryioyloxy-2,2,6,6-tetramethyipiperidine; an aromatic acyioxypiperidine (e.g., a C^.^'aromatic acyloxy-te- 
tramethylpiperidine) such as 4-b6nzcyloxy-2,2,6,6-t6tramethytpiperidine; an altphaiic di- or trtearboxylic add-bis- or 
trisptperidyl ester (e.g., a Ca.aoaliphatic dcarboxylic acid-bispiperidyl ester) such as bis(2,2,6,6-tetramethy[-4-piper!dyl) 
oxalate, bls{2,2,6,6-tetramettiyl-4-plperialyl)m^onate, bis{2,2,6,6-tetr^ethyl-4-piperidyl)adipate, bis(1 ,2,2,6,6-pentam- 
ethyl-4-piperidyl)adipate, b)s(2,2,6,64etramethyl-4-plperidy!)sebacate. bis(1,2,2,6,6-pentamethyl-4-piperidyl')sebacate; 
an aromatic di- to tetracarboxylic acid-bis- to tetrakispiperidyl ester (e.g., an aromatic di- or tricarboxylic add-bis- or 
trisplperidyl ester) such as bis(2,2,6,6-tetramethyi-4-piperidyl)tersphthalate ortrls(2,2,6,6-^et^amethyt-4-piperidyl)ben- 
^ene-1,3,5-tr^carboxylate}, an ether group-containing piperidine derivative [for example, a C^^ioalkoxypiperidine (e.g., a 
Ci.ealkoxy-tetramethy^iperidine) such as 4-m6thoxy-2,2,6,6-t6trameltiylpiperidine; a Cs.aCycloalkyloxy-piperidlne such 
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as4-cydohiexyloxy-2,2,6,6-tetramethylpiperidine;an ary!oxypiperidinesuchas4-phenoxy-2,2,6,6-tefamethylpiperidine; 
a C6.ioaryS-Ci.4atkyloxy-piperidine such as 4-behzyioxy-2,2,6,6-tetramethylpiperidine; or an alkyienedioxybispiperidine 
(B.g., a Ci.^oalkylenedioxyH3ispiperidine)such as 1,2-t)is{2,2,6,6-tetramethyl-4-p'iperidyloxy)6thane], an amide group- 
containing piperidine derivative[fore)cample, acarbamoyloxypjperidlne such as 4-(phenyicarbamoyloxy)-2,2,6,6-tetram- 

5 ethySplperidine; an alkytetiedloxy-bis piperidine substitutea with a carbamoyloxy group, e.g., bis(2,2,6,6-tetrametliy!-4- 
piperidyl)liexam6thylene-1,6-dicarbamate]. Moreover, the hindered amine-serles compound may also include, for ex- 
ample,- a polycondensale of piperidine derivatives having a high molecular weight (e.g., a polycondensate of dimethyl 
succinate and 1-(2-tiydroxyethyl)-4-hydroxy-2,2,6,6-tetrarnethylp!peridine, and a poly{6-[(1,i:,3,3-tetrametliy!butyl)imi- 
n6-1,3,5-triazin-2,4-d!yl][2-(2,2,6,6-tetraniethyipiperidyl)aminD]hexamethylene[4-(2,2,6,B-tetramethylpiperidyl)imino]}). 

10 These hindered amine-series compounds may be used singly or in combination. 

[0047] These antioxidants may be used singly or in combination. The proportion of the antioxidant may be about 0.001 
to 5 parts by weight, preferably about 0.005 to 3 parts by weight, and more preferably about 0.01 to 2 parts by weight, 
relative to 100 parts by weight of the polyacetai resin. 

15 (Processing stabilizer) 

[0048] The processing stabilizer may include at least one member selected from the group consisting of (a) a long- 
chain fatty acid or a derivative thereof, (b) a polyoxyalkylene glycol, (c) a silicone compound, and others, 

20 (a) Long-chain or higher fatty acid or derivative thereof 

[0049] The long-chain or higher fatty acid may be a saturated fatty actd or an unsatjjnated fatty acid. IWoreover, a part 

of hydrogen atoms in the hlgherfatty acid maybe substituted wtfli a substltuent(s) such as hydroxy! group. Such a higher 
fatty acid may be exemplified by a mono- or di-fatty acid having not less than 1 0 carbon atoms, for example, a saturated 

25 mono-fatty acid having not less than 1 0 carbon atoms [e.g., a saturated 0^0-34 fatty acid (preferably a saturated C-^^.^ 
fatty acid) such as capric acid, lauric acid, myristic acid, pentedecyiic acid, palmitic acid, stearic acid, arachic acid, 
behenicacid or montanic acid], an unsaturated mono-fatty acid having not less than 1 0 carbon atoms [e.g., an unsaturated 
^w s4 fetty acid (preferably an unsaturated ^^tty acid) such as oleic acid, linoleic acid, linolenic acid, arachidonic 
acid or erucic acid], a di-fatty acid having not less than 10 carbon atoms (a dibasic fatty acid) [e.g., a saturated 0,0.30 

30 di-fatty acid (preferably a saturated 0^0.26 di-fatty acid) such as sebadc acid, dodecanedioic acid, tetradecanedioic acid 
orthapsiaic sad (orthapsic acid), and an unsaturated Cm.^ di-fatry acid (preferably an unsaturated 0,0.26 £»i-fatty acid) 
such as decenedloic acid or dodeeenedioic acid], and.others. The fatty acid also includes one which has one or a plurality 
of hydroxy! group(s) in the molecular (e.g., a hydroxy-saturated C^q^^b acid such as 1 2-hydroxy stearic acid). These 
fatty acids may be used singly or in combination. Among these fatty acids, a saturated or unsaturated C-to-ae mono-fatty 

3S acid, and a saturated or unsaturated C^q_20 di-fatty acid are prefen-ed. 

[0O5O] The derivative of the hlgherfatty acid may include, for example, a fatty acid ester, afatty acid amide, and others. 
As to the fatty acid ester, there is no particular limitation on its structure, and an ester of efther a straight or bi-anched 
chain fatty acid can be used. As the higher fatty acid este-, there may be mentioned, for example, an ester of the above- 
mentioned hlgherfatty acid with an alcoho! (e.g., an ester having one oraplurality of ester bond(s), such asamonoester, 

40 a diester, a triester, ortetraestsr). The alcohol constituting the hlgherfatty acid ester is not particxilarly limited to a specific 
one. Such an alcohol may be a monohydric alcohol. As such, an alcohol, a polyhydric alcoho! is usually employed in 
many cases. 

[0051] The polyhydric alcohol may include a polyhydric alcohol having about 2 to 8 carbon atoms (preferably, about 
2 to 6 carbon atoms) or a polymer thereof , for example, a diot exemplified by an alkylene glycol [e.g., a Cg.ealkylene 

45 glycol (preferably a C2.sa)l<ylene glycol) such as ethySene glycol, diethylene glycol or propylene glycol]; a trio! exemplified 
by glycerin, trimethyiolpropane, or a derivative thereof; a tetraof exemplified by pentaeryfriritol, sorbitan, or a derivative 
thereof; as well as a homo- or copolymer of the polyhydric alcohol (s) [e.g., a homo- or copolymer of an alkylene glycol 
such as a polyethylene glycol or a polypropylene gSycol, a polyglycerin, dipentaerythritol, and a polypentaerythritol]. The 
average degree of polymerization of the polyoxyalkylene glycol is not less than 2 (e.g., about 2 to 500), preferably about 

50 2 to 400 (e.g., about 2 to 360), and more preferafaiy not less than 1 6 (e.g., about 20 to 200). Incidentally, in the case of 
using the poiyoxyalkylene glycol as a polyhydric alcohol. It is prefen^d to use, as a iong-chs;-: (or higher) fatty acid 
constituting the ester, a fatty acid having not less than 12 carbon atoms, for example, a saturatac - sr unsaturated 0,2-26 
mono-fatty acid, and a saturated or unsaturated C^g.^o i^Watty acic- The alcohols may be used singly or in combination. 
[0052] Examples of such an ester of a iong-chain or hlgherfatty add may include ethylene glycol mono- or dipaimitate, 

55 ethylene glycol mono- or distearate, ethylene glycol mono-or dibehenate, ethylene glycol mono- or dimontanate, glycerin 
mono- to tripaimltate, glycerin mono- to tristearate, glycerin mono- to tribehenate, glycerin mono-to trimontanate, pen- 
taerythritol mono- totetr^almltate, pentaerythritol mono-to tetrasiearate, pentaerythritoi mono-to tetrabehenate, pen- 
taerythritol mono- to tetramontanate, a polyglycerin tristearate, trimethylotpropane monopalmitate, pentaerythritol mo- 
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noundecylate, sorbitan monostearate, a mono- or diJaurate of a polyafkylene glycol (such as a polyethylene glycol or a 
polypropylene glycoi), a mono- or dipaimitate of the polyalkylene glycol, a mono- or distearate of the polyafkylene glycol, 
a mono- or dibehenate of the polyalkylene glycol, s mono- or dimontanate of the polyalkylene glycxjl, a mono- or dioleate 
of the polyalkylene glycol, and a mono- or dilinolate of the polyalkylene glycol. 

[0053] Among these derivatives, as the fatty acid amide, for exannple, an acid amide (e.g., a monoamide and a 
bisamide) of ths higher fatty acid (a higher mono- or di-fatty acid) with an amine (such as a monoamine, a diamine or a 
polyamine) may be used. Among the acid amide, a bisamids is particularly preferred. 

[0054] As the monoamide, there may be mentioned, fo- exampie, a primary acid amide of a saturated fatty acid (such 
as capric acid amide, lauric acid amide, myristic acid amide, palmitic acid amide, stearic acid amide, arachic acid amide, 
behenic acid amide or monlanic acid amide); a primary acid amide of an unsaturated fatty acid (such as oleic acid 
amide); and a secondary acid amide of a saUirated and/or an unsaturated fatty acid with a monoamine (such as stearyt 
stearic acid amide or stearyi o\&c acid amide). 

[0055] The bisamide may include, for examoie. a bisamide of the fatty acid with a Ci^gaikylenedlamine (particulariy, 
a C,.2alkyisn6diamine). The concrete exampies of the bisamide may include ethylenediamine-dlpalmitic acid amide' 
ethyienediamine-distearic acid amide (ethylene bis-stearyl amide), hexamethylenediamine-distearic acid amide, ethyl- 
enediamine-dlbehenic acid amide, ethylenediamine-dimontanic acid amide, ethylenediamine-dioleic acid amide, and 
sthylenediamine-dienjcic add amide. Fu rthenmore, a bisamide in which different species of acyi groups are independently 
bonded to amine sites of an alkylenediamine, such as ethylenediamine-(stearic acid amide)oiefC acid amide, may also 
be used, in the acid amide, it is prefen-ed that the fatty acid constituting the acid amide is a saturated fatty acid. 
20 [0056] These long-chain (or higher) fatty acid amides or derivatives thereof may be used singly or In combination, 

(b) Polyoxyalkylene glycol 

[0057] The polyoxyalkylene glycoi may include a homo- or copolymerof an alkylene glycol [e.g., a C2_galkylane glycol 
such as ethylene glycol, propylene glycol, ortetramethylene glycol (preferably a C2.4a[kylene glycol)], and a derivative 
thereof. 

[0058] SpecificexamplesofthepolyoxyalkyleneglycolnayincludeapoiyC2.60xyalkyleneglycolsuchasapo!yethytene 
glycol, a polypropylene gJyco! or a polytetramethylene glycol (preferably a polyCa^oxyalkylens glycol), a copolymer such 
as a polyoxyethylene-polyoxypropylene copolymer (e.g., a random or block copolymer), a poiyoxyethylene-polyoxypro- 
pylene glyceryl ether, or a polyoxyethylene-polyoxypropyiene monobutyl ether, and ottiets. Among them, the preferred 
one includes a polymer having an oxyethylene unit, for example, a polyethylene glycol, a polyoxyettiylene-poiyoxypro- 
pylene copolymer, and a denvative thereof, 

[0059] The number average molecular weight of the polyoxyalkylene glycol is about 3 x 10= to 1 x 1 0^ (e.g., about 5 
X 1 02 to 5 X 1 0S), and preferably about 1 x 1 0^ to 1 x1 OS (e.g., about 1 xl to 5 x 1 0*). The polyoxyalkylene glycols may 
be used singly or in combination. 

(c) Silicone-series compound 

[0060] The silioone-series compound may include a (poly)organoslloxane, and ottiers. Examples of the (polylorga 
nosiloxane may include, a monoorganosiloxane such as a dlalkylslloxane (e.g., dimethylsiloxane), an afkylarylsiloxane 
{e.g., phenylmethylsiloxane) or a dtarylsiloxane (e.g., diphenyisiloxane), a homopolymer thereof (for example, a poly- 
dimethylslioxane, and a poiymethylphenylsiloxane), or a copolymer thereof, incidentally, the polyorganosiloxane may 
be an ofigomer. 

[0061] Moreover, the (poly)organosiloxane may include a modif led (poly) organosiloxane (e.g., a modif ted silicone) 
having substituent(s) (such as an epoxy group, a hydroxyl group, an alkoxy group, a carboxyl group, an amino group 
or a substituted amino group (e.g., a dialkylamino group), an ether group, a vinyl group, or a (meth)acryloyl group) in 
the end or main chain of the molecule. These siiicone-series compounds may be used singly or in combination. 
(00621 The proportion of the processing stabilizer may be selected from, for example, about 0.001 to 10 parts by 
weight, preferably about 0.01 to 5 parts weight, and more, preferably about 0.03 to 3 parts by weight, relative to 100 
parts by weight of the polyacetal resin. In particular, the pnaportion may be about 0,03 to 2 parts by weight. 

(Heat stabilizer) 

[0063] The heat stabilizer may include (a) a basic nitrogen-containing compound, (fa) a metal salt of an organic car- 
boxyfic add, (c) an alkali or alk^lne earth metal compound, (d) a nydrotateite, (e) a zeolite, (f) a phosphine compound, 
and others. 
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(a) Basic nitrogen-containing compound 

[0O64] As the basic nitrogen-containing compound (or basic nitrogen compound), at least one rnember seiected from 
the group consisting of anaminotriazine compound, a guanidine compound, a urea compound, an amino acid compound, 
5 an amino alcohol compound, an imide compound, an amide compound, arxi a hydrazine corrpound may be used. 
[0065] The aminotriazine compound may include meiamrne or a derivative thereof [e.g., melamine, and acondensate 
of melamine (melam, melem, melon)], guanamine or a derivative thereof, and an aminotriazine resin [forexample, a co- 

poiycondensation resin ofmelamine (e.g., a melamitie-formaldehyde resin, a phenof-malamine resin, amelamine-phenof- 
formaldehyde resin, a benzoguanamine-melamine resin, and an aromatic polyamine-melamine resin), and a co-poly- 
10 condensation resin of guanamine (e.g., a benzoguanamine-formaidehyde resin, and a benzoguanamine-phenol-formal- 
dehyde resin)]. 

[0066] Among the aminotriazine compounds, the derivative of guanamine may include an aliphatic guanamine com- 
pound [for example, a monoguan amine (e.g., a Ci_24alkyl-substituted guanamine such as valeroguanamine, caprogua- 
namine, heptanoguarramlne, capryloguanamine, or stearoguananine), and an alkylenetaisguanamins (e.g., a 
15 Ci.24alkylenebisguanamine such as succinoguanamine, glutaroguanamine, adipoguanamlne, pimeloguanamina, 
suberoguanamine, azeloguanamine, orsebacoguanamlne)], an alicyciic guanamine-serles compound [for example, a 
mofioguanamine (e.g., cyclohexanecarboguanamine, nofbomenecarboguanamine, cyclohexenecaitoguanamine, nor- 
bornaneoartaoguanamine, and a compound obtained by introducing a functional group thereto (e.g., a derivative whose 
cycloalkane residue has one to three functional group(s) as a substltuent, such as an all<yl group, a hydroxy group, an 
amino group, an aoetoamino group, a nttryi group, a carboxyl group, an alkoxycarbonyl group, a carbamoyl group! an 
alkoxy group, a phenyl group, a cumyl group or a hydroxyphenyl group))], an aromatic guanamine-series compound [for 
example, a nronoguanamine (e.g., benzoguanamine and a compound obtained by introducing a functional group thereto 
(e.g., a benzoguanamine derivative whose phenyl residue has one to five functional group(s) as a substituent, such as 
an alkyi group, an aryl group, a hydroxy group, an amino group, an acetoamino group, a nitryi group, a carboxyl group, 
an alkoxycarbonyl group, acarbanoy! group, an alkoxy group, a phenyl group, a cumyl group or a hydroxyphenyl group- 
tor example, o-, m- or p-toluguanamlne, o-, m- or p-xyloguanamine, o-, m- or p-phenylbenzoguanamine, o-, m- or p- 
hydroxybenzoguanamine, 4-(4'-hydroxyph6nyl)benzoguanamine, o-, m- orp-nitryibenzoguanamine, 3,5-dimethyl-4-hy- 
droxybenzoguanamine, and 3,5-di-t-butyl-4-hydroxybenzoguanamine), <j- or p-naphthoguanamins and a derivative ob- 
tained by introducing a functional group thereto, a polyguanamine (e.g., phthaloguanamine, isophthaloguanamlne, 
30 terephthaloguanamine, naphthaisnedlguanamine, and biphenylenedtguanamine), and an araikyi- or aralkyleneguan- 
smine (E.g., phenj^acstoguanamlns, p-phenylpropioguanamine, ando-, m- orp-x-yiyienebisguanamine))], a iietero atom- 
containing guanamine-series compound [forexample, an acetal group-containing guanamine (e.g., 2,4-dlamino-6-(3,3- 
dimethoxypropyl-s-triazine), a dioxane ring-containing guanamine {e.g., [2-(4',6'-diaminD-E-triazln-2'-yl)ethylJ-l,3-dlox- 
ane, [2-(4'.6'-dlamino-s-triazln-2'-yl)elhyl]-4-ethyl-4-hydroxymethyl-1,3-dioxane}, a tetraoxo^iro ring-containing guan- 
as amine (e.g., CTU-guanamine, and CMTU-guanamine), an Isocyanuric ring-containing guanamine (e.g., 1 ,3,5-tris(2-(4', 
e'-diamino-s-triazin-2'-yl)ethyl]isocyanurate, and 1 ,3,5-tris[3-(4',6'-diamino-s-triazin-2'-y!)propyl]!socyanurate), an imi- 
dazole ring-containing guanamine (e.g., guanamine compounds described in Japanese Patent Appitcation Laid-Open 
Hos. 41 120/1972 (JP-47-41 1 20A)), and guanamine compounds described in Japanese Patent Applicatiori Laid-Open 
No. 154181/2000 (JP-2000-154181 A)). IVIoreover, the aminotriazine compound may also include, forexample, a com- 
■*o pound which has alkoxymethyl group(s) on amino group(s) of the meiamine, meiamine derivative or guanamine-series 
compound [e.g., a mono- to hexamathoxymethyimelamine, a mono- to tetramethoxymethylbenzoguanamine, and a 
mono to octamsthoxymethyl-CTU-guanamine). 

[0067] The guanidine compound may include, for example, a non-cyciic guanidine (e.g., glycocyamine, guanolin, 
guanidine, and cyanoguanidine), a cyclic guanidine (e.g., a glycocyamidine compound such as glycocyamidine, or 
« creatinine; and oxalylguanldine or a cyclic guanidine having a similar structure mereto, such as oxaiylguanidine or 2,4- 

diiminoparabanic acid); an imino group-substituted urazoie compound (e.g., Imlnourazole, and guanazine); an isocya- 
nuric acid imide (e.g., isoammelide, and isoammeline); maionyiguanidine, tartronyiguanidine; mesoxaiyiguanidine; and 
others. 

[0068] The urea conpoundmay indude, for example, a non-cyclic urea compound [forexample, urea, an N-substituted 
urea having a substituent such as an aikyi group, a non-cyc!te urea condensate (e.g., a polymer of urea, such as biuret, 

orbiurea; and a condensate compound of urea and an aldehyde compound, such as methylenediurea or ureaform, and 
an ofigo- or polyCi.igalkyleneurea {e.g., an oligo- or polynonamethyieneunea))], a cyclic urea compound [for example, 
a cyclic monoureide, e.g., a C^.i^alkyieneurea (e.g., ethyleneurea, and crotonylideneurea), an aryleneurea (e.g., ime- 
satin), a ureide of a dicarboxylic add (e.g., parabanic acid, barblturto add, isocyanuric acid, and ursmii), a ureide of a 
ss [J-aldehydic add (e.g., uracil, thymine, and urazole), a ureide of an ct-hydroxy acid (for example, a hydantoin compound, 
e.g., hydantoin; a 5-straight or branched chain Ci.ealkyl-hydantoin such as 5-methylhydantoin; a 5-C6.ioarylhydantoin 
which may have a substituent (such as hydroxyl group or amino group) on an aryl group thereof, such as 5-phenylhy- 
dantoin, 5-(o-, m-, or p-hydroxyphenyl)hydantoin, or 5-(o-, m-, or p-aminophenyl)hydantoin; a 5-C6.ioaivlCi.4alkyl-hy- 
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dantoin such as 5-benzylhydantoin; a 5,5-di-straight or branched chain Ci^galkyl-hydantoin such as B.S-dimethylhydan- 
toin: a 5-straight or. branched chain CT.galkyl-5-C3.,oarvlhydantoin such as 5-me%l-5-phanylhydantoin; a 5,5- 
(SiCe-ioarylhydantoin such as 5,5-diphenymydantotn; a 5,5-bis(C6.ioaryfCi^a!!<yl)hydartoin such as 5,5-diben2yihydan- 
toin; a C^.i^alkylene-bishydaritoin such as perrtamethyienebishydanloin; and allantoin or a metal salt thereof {e.g., an 
Af salt such as allarttoin dihydroxyaluminum salt)); a cyclic diuretde, for example, uric acid, an alkyl-substituted uric acid, 
acetyleneurea (gfycoluriO ora derivative thereof (e.g. a mono- to tetrarC,.4a(koxyC.|.4alkyOglycoluril), crotylidenediurea! 
a diureide of an «-hydroxy acid (e.g., 1,1-methyienebis(5,5-dimethylhydantoin)), a diurea such as p-urazine, and a 
diureide of a dicarboxylic acid (e.g., alloxantin, and purpuric acid)]. 

[0069] Examples of the amino acid may include an a-amino acid [for example, a monoaminomonocartsoxylic acid 
(s-g-. glycine, alanine, valin, norvalin, leucine, norieucine, Isoleucine, phenylalanine, tyrosine, diiodotyrosine, surinamine, 
threonine, serine, proline, hydroxyproftne, tryptophan, methionine, cystine, cysteine, citruKine, a-aminobuty'ric acid, hex' 
ahydropioofinic acid, taanine, and o- or m-tyrosine), a monoaminodicarboxyiic acid (e.g., aspartic acid, glutamic acid, 
asparagine, glutamine, hexahydrodipicollnic acid, and hexahydroquinonnic acid), and a diaminomonocarboxylic acid 
(e.g., lysine, hydroxylysine, arginine, and histidine)], a P-amino acid (e.g., |J-aianine, p-aminobutyric acid, and hexahy- 
15 drocinchomeronic acid), a y-amino acid (e.g., 7-aminobutyric acid), a S-amino acid (e.g., S-amino-n-vaieric acid), and 
others, incidentally, these amino acids may bs in a D-, L-, or DL-form. Tne amino acid may also include an amino acid 
derivative In which a carisoxyl group is subjected to metal salination (e.g., an alkali metal salt, an alkaline earth metal 
salt), amidation, hydrazidation, or esterification (e.g., methyl esterification, ethyl esterlfication). 
[0070] The amino alcotioi compound may include an aminoC,.ioaliphatic mono- or polyol such as monoethanolamine, 
diettianolamine, 2-amlno-1 -butanol, 2-amino-2-methyl-1 -propanol, 2-amino-2-msthy!-1 ,3-propanedio!, 2-amino-2-ethyl- 
1,3-propanediol, ortris(hydroxymethyl)aminomethane. 

[0071] Examples of the imide compound may include an aromatic polycaitooxylic acid Imide such as phthalic acid 
imide, trimellitic acid Imide, or pyromellitic acid imide, and others. 

[00721 The amide compound may include, for exampiSi an-alipb^c carboxylic acid amide (e.g., maionamide, adipio 
acid amide, sdaaclc acid amide, and dodecanedloic acid amide), a cyclic carboxylic acid amide (e.g., e-caprolactam), 
an aromatic carboxylic acid amide (e.g., benzoic acid amide, 0-, n^- or p-aminobenzamide, isophthalic acid diamide, and 
terephthalic acid amide), a polyamide-series resin [for example, a nylon 3 (a poly-p-alanine), a nylon 46, a nylon' 6, a 
nylon 66, a nylon 1 1 , a nyion 12, a nylon MXD6, a nylon 6-10, a nylon 6-11, a nylon 6-12, a nylon 6-66-610, and a nylon 
91], a polyester amide, a polyamide snide, a polyurethane, a homo- or copolymer of a po!y(meth)acri/lic acid amide 
which may be crosslinked [e.g., polymers described in US Patent No. 501 1890], a homo or copoiyinerof a poly(vinyl- 
lactam) [for example, a homo- or copolymer of a poly(N-viny[pyrrolidone) (e.g., homo- or copolyn-iers described in 
Japanese Patent Application Laid-open No. 52338/1980 (JP-55-52338A), and US Patent No. 320.4014)], a poly{N- 
vinylcarboxylic acid amide), a copolymer of N-vinylcarboxyilc acid amide and another vinyl monomer (e.g., homo-or 
copoljaners described in Japanese Patent Application Laid-open Nos. 247746/2001 (JP-2001-247745A), 131386/2001 
(JP-200;1-131386A}, 31 1302/1 996 (JP-8-311302A)and8e614/1984(JP-59-B6614A), US Patent Nos. 5455042, 5407996 
and 533881 5), and others. 

[0073] The hydrazir^e compound may include a carboxylic add hydrazide diff erenttrom the above-menttoned poiycyclic 
aromatic carboxylic acid hydrazide, for example, afatty add hydrazide (e.g., lauric acid hydrazide, stearic acid hydrazide, 
adipic acid hydrazide, seback: acid hydrazide, .afid dodecanedloic acid hydrazide), and a monocyclic aromatic carboxylic 
acid hydrazide (e.g., benzoic acid hydrazide, phthalic acid hydrazide, isophthaiic acid hydrazide, terepbthalic acid hy- 
drazide, p-hydroxybenzoic acid hydrazide, and salicyftc acid hydrazide). 

(b) Msta! salt of organic carboxylic acid 

45 [0074] The metal salt of the organic carboxylic acid may include, for example, a salt of an organic carboxylic acid .with 
a metal (e.g.. an alkali metal such as Li, Na or K; an alkaline earth metal such as H/ig or Ca; and a transition metal such 

as 2n), 

[0075] The organic carboxylic acid may be a compound of low molecuiar weight or a compound of high molecular 
weight. As the organic carboxylic acid, there may be used a saturated or unsaturated lower aliphatic carboxylic acid 
50 having less than 1 0 carbon atoms, and a polymer of an unsaturated aliphatic carboxylic acid, in addition to a saturated 
or unsaturated higher aliphatic carboxylic add exemplified in item of ifie higher fatty acid. Moreover, these aliphatic 
carboxylic acids may have a hydroxyl group. The saturated lower aliphatic caitoxylic add may include a saturated 
Ci.gmonocarboxylic acid (e.g., acetic acid, prqaionic acid, butyric acid, isobutyric acid, valeric acid, isovaleric acid, pivalic 
acid, caproic acid, and capryiic acid), a saturated Ca^gdicarboxylic acid (e.g., oxaiic acid, maionic acid, succinic acid, 
glutaric acid, adipic acid, psmelic acid, cork acid, and azelaic acid), and a hydroxy acid thereof (e.g., glycolic add, lactic 
acid, glyceric acid, hydroxybutyric acid, and citric acid). 

[0076] The unsaturated lower aliphatic carboxylic acid may include, for example, an unsaturated Cg.jjmonocartooxylic 
acid [e.g., (meth)acrylic acid, crotonlc acid, and isbcnjtonic acid], an unsaturated C4_9dicarfaoxylic acid (e.g., malelc acid. 
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andfumaric acid), and a hydroxy acid thereof (e.g., propiolic acid). 

[0077] Moreover, exempimed as the polymer of tlie unsaturated alipliatic cattooxyllc acid may be a copolymer of a 
polymerizafale unsaturated carboxylic acid [for exampie, an a.p-s^hylene-type (ethylenic) unsaturated carboxylic acid, 
for example, a polymerizable unsaturated monocarboxyllc acid (sucii as (meth)acrylic acid), a polymerizable unsaturated 
polycarboxyllc acid (sucli as itaconic acid, maleic acid, orfumaric acid), aii acid anhydride of the polycarboxylic acid, or 
a monoester of tfie polycarboxylic acid (e.g., a monoC^.ioaikyl ester of the poSycarboxyiic acid such as monoelihyj 
maleate)] with an olefin (e:g., an a-C2.-|oOlefin such as ethylene or propylene). 
[0078] These metal salts of the organic carboxylic acics may be used singly or in combination. 
[0079] The preferred metal salt of the organic carboxylic add may include a salt of an organic carboxyiic acid with an 
all<ali metal (e.g., lithium citrate, potassium citrate, sodium citrate, lithium stearate, end lithium 12-hydroxystearate), a 
sait of an organic cariDoxylic acid with an alltaline earth metal (e.g., magnesium acetate, calcium acetate, magnesium 
citrate, calcium ratrate, oaldum stearate, magnesium stearate, magnesium 1 2-hydroxystearate, and calcium l2-hydroxy~ 
stearate), an ionomer resin (a resin in which at least a pal of carboxyi groups contained In the copolymer of the polym- 
erizable unsaturated polycarboxylic acid wrth the olefin is neutralized with an Ion of the metai, and others. The ionomer 
resin is, for example, commercially avaiiable as ACLYN (manufactured by AHisd Signal inc.), Himilan (manufactured by 
Du Pont-Mitsul Poiychemicals Co., Ltd.), Surlyn (manufactured i^y Du Pont), and others, ' 

[0080] Among the metal salts, In view of stabilizing effects, a sait with an ail<atine earth metai such as calcium citrate, 
magnesium stearate, calcium stearate, magnesium 12-hydrDxystearat6, or calcium 1 2-hydroxystearate (particulariy! 
calcium citrate) is preferred. 

(c) Alkali or dkallne earth metal compound 

[0081 J The alkali or alkaline earth metai compound may include an inorganic compound exempitfied by a metal oxide 
(such as CaO, or iWgO), a metal hydroxide (such as LWH, Ca(OH)2, °^ MS(OH)2), and a saft of an inorganic acid with 
a metal [e.g., a salt of an irjorganic acid (such as a salt of carbonic acid with a metal (such as LijCOg, NajCOg, KgCOg, 
CaCOg or MgCOg), a borate, and a phosphate)]. Inparti=ular, the metal oxide and the metal hydroxide are preferred.' 
Moreover, among the compounds, the alkaline earth meiai compound is preferred. 
[0082] These alkali or alkaline earth metal compounds may be used ^ngly or in combination. 

30 (d) Hydrotalcite 

[0083] As the hydrotalcite, hydrotalcites recited in Japanese Patent Application Laid-Open No. 1241/1985 (JP- 
60-1 241 A) and Japanese Patent Application Laid-open No. 59475/1 997 (JP-9-59475A), such ashydrdtalcltecompounds 
represented by the following fomiula are usable. 
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[00841 [M^^-xM^^x(0H}2l''*[A""K/n ' mHaO}''" 

[0084] In the fomiula, Ma+ represents Mg2+. Mr2+, Fg2+, Co2+, or any of other divalent metal ions; M3+ represents 
Al3+, F63+, Cr3+, or any of other trivalent metai ions; A"- represents COg^-, OH , HP042-, SO^^; or any of other n-valent 
anions (particularly, monovalent or divalent anion); x is 0< x <0.5; and m is 0< m <1 .. 
These hydrotalcites may be used singly or in combination. 

[0085] Incidentafiy, the hydrotalcite is available from Kyowa Chemicaf Industry Co., Ltd under the trade name "DHT- 
45 4A", •DHT-4A-2", or "Alcamizer". 

(e) Zeolite 
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[0086] The zeolite is not particularly limited to a specific one, and a zeolte other than H-type zeolite can be employed, 
for example, a zeofite recited in Japanese Patent Applicatfon Laid-C^en No. 62142/1 995 {JP-7-621 42A) [zeolites the 
smallest unit cell of which is a crystalline aluminosilicate with an all<aline and/or alkaline earth metal (A-, X-, Y-, L-, and 
ZSM-type zeolites, mordenite-type zeofite;chabazite,mordenite,fau}as"tte,and other natural zeolites)]. 
[0087] These zeolites may be used singly or in combination. 

[OOSS] Incidentally, A-type zeolite is available as "ZEOLAM-series (A-3, A-4, A-S)", "ZEOSTAR-series (KA-1 OOP NA- 
100P, CA-100P)" or others. X-type zeolite as "ZEOLAM-series (F-9)", "ZEOSTAR-series (NX-100P)" or others, and Y- 
type zeolite as "HSZ-series (320N/kA)" or others, from Tosoh Corp. or Nippon Chemical Industrial Co. , Ltd. 
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(f) Phosphine compound 

[0089] Examples of the phosphine compound may include a phosphine compound such as an alkySphosphine (for 
example, atriCi.ioa!lcylphosphinesiich astriethyiphosphine.tripropytphosphine, ortributyiphosphine), acycloalkyiphos- 
5 phine (for example, a trlC5.i2cycloaikyiphosphine such as trlcyclohexyiphosphine), an aryiphosphlne [for example, a 
triCe.^gS^'P'^^sphine which may have a substituent (such as an amino group or a Ci.4.a!kyl group), such as triphenyi- 
phosphine, p-tolyldiphenylphosphine, di-p-toiylphenylphosphine, tri-m-aminopheny(phosphine, tri(2,4-dimetiiylphenyi) 
phosphine, tri(2,4,6-trtmethylphenyl)phosphine, or tri(o-, m- or p-totyl)phosphine), an aralkylphosphlne (for example, a 
tri(C6.i2afylCi.4alkyl)phosphme such astri(o-, m- or p-anisylphosphine), an arylalkenylphosphine (for example, a mono- 
10 or d\Ce_^2^ry]-d\-or monoCg.^oalkenyiphosphine audi as diphenylvinyiphosphine, or allyidiphersylphosphine), an arylar- 
alkylphosphine (for example, a mono- or diCg.^jaryl-di- or mono(C6.i2arylCi.4alkyl)phosphine such as p-anlsyldiphe-- 
nyfphosphina or di(p-anisyl)phenylphosphine; and a C6.i2aryl-(C6.i2arylCi^alky!)phosphine which may have a substit- 
uent (such as a C^.i^alkyl group), such as methy!phenyl-p-anisylphoephlne), ora bisphosphineccsnpound [for example, 
a bis{diC6.i2aryiphosphino)Ci.ioalkamsuch as 1 ,4-bts(diphenytphosphino)butane], and others. These phosphine corn- 
's pounds may be used singly or in combination. 

[0Q90] These heat stabilizers may be used singly or in combination. In particular, in the case of usingthe basic nitrogsn- 
contalning compound In combination with at least one member selected from the group consisting of the metai sal! of 
an organic carboxyllc acid, the alkaii or alkaline earth metel compound, the hydrotalcite, the zeolite, and the phosphine 
compour^d, heat stability can be also imparted to the resin composition at a smaller amount of the heat stabilizer. 
20 Incidentally, the resin composition ofthepresent invention can also improve heat stability without substantially containing 
a phosphorus-containing flame retardant, 

[0091] Ifv the case where the resin composition coftains the heat stabilizer, the proportion of the heat stabilizer may 
be, for example, selected from ttie range of about 0.001 to 1 0 parts by weight, and preferably about 0.001 to 5 parts by 
weight (particularly about 0.01 to 2 parts by weight), relative to 1 00 oarts by weight of the polyacetal resin. Incidentally, 

55 among the heat stabilizers, the hydrazine compound (the fatty acid hydrazide and the monocyclic aromatic carboxylic 
acid hydrazide) is preferably used at a small amount because liiere is a possibility that too large amount of such a 
hydrazine compound brings about bleeding out thereof from the polyacetal resin composition or deterioration in process- 
ing stability of the resirt composition. The proportion of the hydrazlrie compound may be usually not more than 1 part 
by weight (e.g., aboutOtol part by weight), preferably about 0.001 to 1 part by weight, and more preferably about 0,005 

30 to 0.8 part by weight (e.g., about 0.005 to 0.08 part by weight), relative to 1 00 parts by weight of the polyacetal resin, 

(Weather (light)-res!Stant stabilizer) 

[D092]. The weather (light)-reslstant stabilizer may include (a) a benzotriazole-series compound, (b) a benzophenone- 
3S series compound, (c) an aromatic benzoate-series compound, (d) a cyanoacrylate-series compound, (e) an oxalic anilide- 
series compound, (f) a hydroxyaryl-1 ,3,5-triazine-saries compound, (g) a hindered amine-series compound, and others. 

(a) Benzotriazole-series compound 

40 [0093] Examples of the benzotriazole-series compound may indude a benzotriazole compound having an aryl group 
substituted with a iiydroxyl group and a Ci.galkyl group, such as 2-(2'-hydroxy-5'-methyiphenyl)benzotnazoiB, 2-(2'- 
hydroxy-3',5'-di(t-butyl)phenyl)benzottiazole, 2-(2'-hydroxy-3',5'-di(t-amyl)phenyf)benzotriazole or 2-(2'-hydroxy-3',S'- 
di-isoamylphenyl)benzotriazole; a benzotriazole compound having an aryl group substituted with a hydroxyl group and 
an aralkyl (oraryl) group, such as 2-[2'-hydroxy-3',5'-bis(a,«-dimethy!benzyl)phenyl]bsnzotna2ole; a benzotriazole com- ' 

-fs pound having an aryl group substituted w'tth a hydroxyl group and an alkoxy (C^.^galkoxy) group, such as 2-(2'-hydroxy- 
4'-octoxyphenyl)benzotriazole; and others. 

[00941 Among ttiese benzotriazoie-saries compounds, ttie particularly preferred one includes a benzotriazole com- 
pound having a C6.,oan/! particularly, phenyl) group substituted with a hyaroxyl group and a C3.ealkyS group, as well as 
a benzotriazole compound having an aryl group substituted with a hydroxyl gvoup and a C6.ioaryl-Ci.Balkyl (particularly, 

so phenyl-C^.4aikyi) group, 

(b) Benzophenone-series compound 

[0095] Exemplified as the benzophenone-series compound may be a benzophenone compound having a plurality of 
55 hydroxyl groups (e.g., a di- to tetrahydroxybenzophenone such as 2,4-dihydroxybenzophenone; a benzophenone com- 
pound having a hydroxyl group, and an aryl or aralkyl group substituted with a hydroxyl group, such as 2-hydroxy-4- 
oxybenzylbenzophenone); a benzophenone compound having a hydroxy! group and an alkoxy {Ci_,galkoxy) group (e.g., 
2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2-hydroxy-4-dodecyloxyben2ophenone, 2,2'- 
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dihydroxy-4-metioxybenzophenone, 2,2'-dlhydroxy-4,4'-ciimethoxybenzophenone, and 2-hydraxy-4-methoxy-5-sul- 
fobenzophenone); and others. 

[0096] Among these benzophenone-series compounds, the benzophenone-series compound preferably includes a 
benzophenone compound having a hydroxyl group, and a Cs_ioaiVl (or C6.ioaryl-Ci^aikyl) group substituted witii a 
s liydroxyi group, particularly one having a hydroxyl group, and a phenyl-Ci^alkyl group substituted with a hydroxyl group. 

(c) Aromatic benzoate-series compound 

[0097] The aroiriBtic benzoate-series compound may include an aikylarylsaiicylate such as p-t-butylphenyisaiicylate 
w or p-octylphenylsalicylate (particularly, an alkylphenylsallcylate). 

(d) Cyanoacrylate-series compound 

[0098] Exemplifiad as the cyanoacrylate-series compound may be a cyano group-containing diarylaorylate such as 
15 2-ethylhexy!-2-cyano-3,3-dipheny}acrylate or ethyl-2-cyano-3,3-diphanylacrylat6 (particularly, a cyano group-contain ing 
diphenylacrylate). 

(e) Oxalic anilide-series compound 

20 [0099] The oxalic anilide-series compound may include, for example, an oxalic diamide compound having an arjri 
group (such as phenyl group) on a nitrogen atom in which the aryi group may have a substituent(s), exsmplified by N-(2- 
ethylphenyl)-N'-(2-6thoxy-5-t-buty!phenyl)oxalic diamide, and N-(2-ethylphenyl)-N'-(2-ethoxy-phenyl)oxaiic diamide. 

(f) Hydroxyaryl-1,3,5-triazine-series compound 

25' 

[0100J Examples of the hyci-oxysryl-1,3,5-tria2ine-series compound may include a 2,4-diC6..|oaryl-6-(mono- or 
dihydroxyCg.i(jaryl)-1,3,5-triazine [for example, a 2,4-diC6.ioaryl-6-(mono- or dihydroxyCg.ioary!)-! ,3,5-triazine which 
may have a substituent(s) (such he a C^_^Q^\k))\ group, a Ci.,ga!koxy group, a Ci.,oalkoxyC.|.ioa!koxy group, a 
Cs.-|oaryloxy group, or a Cs.,oarylCi.galkoxy group) on an aryi group thereof, e.g., a hydroxyaryltriazine such as 2,4- 

30 diphenyl-6-(2-hydroxyphenyl)-l,3,5-triazine. or 2,4-diphenyi-6-(2,4-dihydroxyphenyl)-1,3,5'triazine; a hydroxy- 
alkoxyaryltriazine such as 2,4-diptienyt-8-(2-hydroxy-4-methoxyphenyl)-l,3,5'trla2'n6, 2,4-dipheny(-6-(2-hydroxy-4- 
ethoxyphenyl)-1 ,3,5-triazine, 2,4-diphenyi-6-(2-hydroxy-4-propoxyphenyl)-1 ,3,5-triazine, 2,4-diphenyf-6-(2-hydroxy-4- 
butoxyphenyl)-1 ,3,5-triazlne, 2,4-dlphenyl-6-(2-hydroxy-4-hexyioxyphenyl)-1 ,3,5-triazins, 2,4-dipheny!-6-(2-hydroxy-4- 
octy!oxyphenyl)-1,3,5-triazine, 2,4-dipt:enyl-6~(2-hydroxy-4-dodecyloxyphenyl)-l ,3,5-triazine, or a 2,4-dl(p-tolyl or2',4'- 

35 dimethylphenyl)-6-(2-hydroxy-C,.,galkoxyphenyl)-1,3, 5-trlazine corresponding to each of these 2,4-dlphenyl-6-(2-hy- 
droxy-alkoxyphenyl)-1,3,5-triazines; a hydroxyaralkyloxyaryitriazine such as 2,4-diphenyl-6-(2-hydroxy-4-benzyloxy- 
pheny!)-1 ,3,5-tnazine, or 2,4-dl(p-toly) or 2',4'-dimethylpheny!)-6-(2-liydroxy-4-benzyloxyphenyl)-1 ,3,5-triazlne; a hy- 
droxyalkoxyalkoxyaryltriazine such as 2,4-diphenyl-6-(2-hydroxy-4-{2-butoxyethoxy)phenyl)-l,3,5-triazirte, or 2,4-di-p- 
toiyl-6-(2-hyctroxy-4'(2-hexyloxyethoxy)phenyl)-1 ,3,5-triazine; and others. Among these compounds, the hydro xyphenyl- 

<^o 1,3,5-tria2ine-series compound is prefen-ed. 

(g) Hindered amine-series compound 

[01 01 ] As the hindered amine-series compound, the hindered amine-series compound as exenrplified in the paragraph 
^5 of the above-mentioned antioxidant may be used. 

[0102] These weather (light)-resistant stabilizers may be used singty or in combination. Tlie same or different species 
of the weather (light)-resistant stabilizers may be used in combination. 

[0103] incidentally, it is preferred to use the hindered amine-series compound (g) in combination with other weather 
(light)-resistant stabilizer. In particular, it is preferred to use the benzotriazoie-series compound (a) in combination with 
50 the hindered amine-seriss compound (g). The proportion (weight ratio) of the hindered amine-series compound relative 
to other weather (light)-resistant stab!li2er(s) (particulariy, the benzotriazoie series compound) [the hindered amine- 
series compound/ofherweather (light)-resistant stabilizer/s)] may be, for example, about 0/1 00 to 80/20, preferably about 
1 0/90 to 70/30, and more preferably about 20/80 to 6C/40. 

[0104] The proportion of the weather (iight)-resistant stabilizer is, for example, about 0 to 5 parts by weight (e.g. , about 
s 0.01 to 5 parts by wei^t), preferably about 0.1 to 4 parts by weight, and more preferably about 0, 1 to 2 parts by weight, 
relative to 1 00 parts by weight of the polyacetal resin. 
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(Coloring agent) 

[0105] As the coloring agent, various dyes or pigments may be used. As the dye, a solvent dye Is preferred, and 
includes, for example, an azo-series dye, an anthraquinone-series dye, a phthalocyanine-series dye or a naphthoquinone- 

5 series dye. The pigment may be an Inorganic pigment or an organic pigment 

[0106] Exemplified as the inorganic pigment may be a titanium-series (titanium-containing) pigment, a zinc-ssries 
(zinc-containing) pigment, a carbon black {e.g., a furnace biack, a channel black, an acetylene black, and Ketjen black), 
an iron-series (insn-containing) pigment, a molybdenum-series (molybdenum-containing) pigmerri, a cadmium-series 
(cadmium-containing) pigment, a lead-series (lead-containing) pigment, a cdDalt-series (cobalt-containing) pigment, and 

w an aluminum-series (aluminum-oontalning) pigment 

[0107] The organic pigment may include an azo-series pigment, an anthraquinone-series pigment, a phthalocyanine- 
series pigment, a quinacridone-series pigment, a perylene-series pigment, a perinone-series pigment, an isoindoline- 
series pigment, a dioxazfne-series pigment, or a threne-series picpnent. 

[0108] The coloring agent may be used singly, or a plurality of these coloring agents may be used in combination, 
IS The use of a coloring agent having a high iight-shielding effect [such as a carbon black, a titanium white (a titanium 
oxide), a phthalocyanine-series pigment, a perylene-series pigment (particularly a carbon black, a perylene-series black 
pigment)] ensures Improvement in weather (iight)-resistsnce of the polyacetal resin composition. 
[0109] The content of the coloring agent is, for example, about 0 to 5 parts by weight {e.g., about 0.01 to 5 parts by 
weight), preferably about 0.1 to 4 parts by weight and more preferably about 0.1 to 2 parts by weight, relative to 100 
^ parts by weight of the polyacetal resin. 

[0110] To the polyacetal resin composition of the present invention may be optionally added aconventional additive 
(s) singly or in combination. Examples of the additive may include an antioxidant (e.g., a phosphorus-containing, a sulfur- 
containing, a hydroquinone-series, and a quinoline-series antioxidant), a specific carboxylic add (e.g., a carlDOxylic acid 
described in Japanese Patent Application Laid-Open No. 239484/2000 (JP-2000-239464A)), an impact resistance im- 
25 prover[e.g., an acrylic core-shell polymer, a polyurethane-series resin, and a polyester-series resin], a slip-improving 
agent [e.g., an olefinic polymer, a sillcone-series resin, and a fiuorine-containing resin], a mold-release agent (releasing 
agent), a nucleating agent, an antistatic agent, a flame reterdant, a foaming agent, a surfactant, an antibacterial agent, 
an antifungal agent, an aromatic agent, a perfume, various polymers [e.g., an acrylic resin (a homo-or copolymer of a 
C^.^oSlkyl (meth)acrylate such as a poly(methyl methacrylate)), a polycafbonate-saries resin, a polyolefinic elastomer 
orresin, a polyvinyl alcohol-series resin, and an aliphatic polyester-series resin (e.g., a poiy(L-iactic acid), a poly{D-lactk: 
acid), a po}y(D/L -lactic acid), a pofyglycolic add, and a copolymer of glycoNc acid and lactic acid (e.g., D-, L-or D/L-laciic 
acid))], a filler, and others. 

[0111] Moreover, if necessary, the resin composition may befurtherblendedwith one or combination of aconventional 
filler (such as a fibrous, plate-like or particulate filler) to improve properties of the shaped article of the present Invention. 
35 Examptes of the fibrous filler may include an inorganic fiber {e.g., a glass fiber, a carbon fiber, a boron fiber, and a 
potassium titanate fiber (whisker)), an organic fiber (e.g., an amide fiber), and others. As the plate-like filler, there may 
be mentioned a glass flake, a mk:a, a graphite, a variety of metai foil, and others. Examples of the particulate filler may 
irrclude a metal oxide {e.g., rinc oxide, and alumina), a sulfate (e.g., calcium suffate, and magnesium sulfate), a carbonate 
(e.g., calcium carbonate), a glass (e.g., a milled fiber, a glass bead, and a glass balloon), a silicate {e.g.,atalc, a kaolin, 
a silica, a diatomite, a clay, and a wollastonlte), a sulfide (e.g., molybdenum disulfide, and tungsten disulfide), a carbide 
{e.g., graphite fluoride, and silicon carbide), boron nitride, and others. 

{Production process of polyacetel resin composition) 

[0112] The polyacetal resin composition of the present invenfcn may be a particulate mixture or a molten mixture, 
and it can be prepared by mixing a polyacetal resin with the polycyclic aromaticcartaoxylic acid hydrazide, and if necessary! 
other additive(s) [e.g., a sterilizer (an antioxidant, a processing stabilizer, a heat stabilizer, a weather (light) -resistant 
stabilizer), an impact resistance improver, a sOp-improving agent, a coloring agent and/or a flller], in a conventional 
manner. For example, (1 ) a process comprising feeding all components through a main feed port, kneading and extruding 
the resulting mixture into pellets with an extruder (e.g., a uniaxial or biaxial extruder), and molding a shaped article from 
the pellets, (2) a process comprising feeding component{s) {e.g., a polyacetal resin, and the above-mentioned other 
Edditive(s)) free from the polycyclic aromatk: carboxylic acid hydrazide through a main feed port, feeding component(s) 
containing at least toe polycyclic aromatic carboxylic acid hydrazide (as other component(s), there may be mentioned 
a polyacetal resin, the above-mentioned other additive(s), or the like) through a side feed port, kneading and extruding 
the resulting mixture into pellets with an extruder, and molding a shaped artidefrom the pellets, (3) a process comprising 
feeding compQnent{s) containing a part of the polycyclic aromatic carboxyifc acid hydrazide {as other component(s), a 
polyacetel resin, other additive(s), or the like) through amain feed port and feeding component(s) containing the residual 
polycyclic aromatic carboxylic acid hydrazide, and. If necessary, a fatty acid hydrazide and/or a monocyclic aromatic 
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carboxyiic acid hydrazide as a heat stabilizer (as other component(s}, a polyacetal resin, otiier additive(s), or others) 
ttirough aside feed port, kneading and extruding the fed components by using an extruderto prepare paStets, and molding 
a shaped arttale from the pellets; (4) once making pellets (master batch) different in formulation, mixing (diluting) the 
pellets in a certain ratio, and molding a shaped article hawng a certain formulation from the resulting pellets, or (5) a 
5 process comprising allowing the poiycycllc aromatic carboxyiic add hydrazide to coexist with or adhere to a pelletizeol 
poiyacetal resin by for example spraying or coating (e.g., surface-coating), and molding a shaped article having a certain 
formulation from the resulting pellets is utilized. 

[0113] Among these processes, the processes (1 ). (2) and (3) are preferred, in particular, it is preferred to melt-knead 
components by a uniaxial or biaxiai extruder having exhaust (or degas) vent port(s) of not less than 1, Moreover, the 

w carboxyiic acid hydrazide may be side-fed through either of a feed port of the upstream or downstream of an exhaust 
vent port Further, in the extruding and preparing step, the amount of fomnaldehyde emitted from the obtained shaped 
(or molded) article can be further reduced by a preparation meltiod comprising preblending a processing auxiliary such 
■ as water and/or an alcohol (e.g., methanol, ethanol, isopropyl alcohol, and n-propyl alcohol) or infusing the processing 
auxiliary through a feed port of the upstream of an exhaust vent port, and exhausting and removing volatile component 

IS (s) containing water and/or the alcohol from the exhaust vent port, The amount of water and/or the alcohol fo be added 
as such a processing auxiliary is not particulariy limited to a specific one. The amount of water and/or the aicohol may 
be usually selected from the range of about 0 to 20 parts by weight relative to 1 00 parts by weight of the polyacetal resi n, 
and may be preferably about 0.01 to 10 parts by weight and more preferably 0.1 to 5 parts by weight relative to 100 
parts by weight of the polyacetal resin. 

30 [01 14] Incldsntaliy, in the preparation of a composition for use in a shaped article, mixing of a powdered (particulate) 
polyacetal resin as a substrate (e.g., a powder (particulate) obtained by grinding a part or all of the polyacetal resin) with 
oltier components (e.g., the poiycycllc aromatic carta oxy tic acid hydrazide, other additive(s) (e.g., a stabilizer, an impact 
resistance improver, a slip-improving agent, a coloring agent and/or a filler) followed with melt-kneading improves the 
degree of dispersion of the additives and therefore is advantageous. 

[0115] The polyacetai resin composition of the present invention realizes that the emission of formaldehyde due to 
oxidation or thennai decomposition or the 111(6 of the polyacetai resin is remarS<abiy restrained or inhibited and that the 
working environment is improved or ameliorated particularly in the molding and processing (particularly, a meft-molding 
and processing) step. Moreover, deposition of decomposition products oradditives onthe mold (mold deposit), blooming 
or bleeding of such products or additives from a shaped article can be remarkably restricted or inhibited, and various 
30 problems on the molding and processing step can be overcome. 

(Shaped article) 

[0116] The present invention also Includes a shaped article formed from the resin cDmposlllon. The shaped article 
as contains the polyacetal resin and the poiycycllc aromatic carboxyiic acid fiydrazide in combination, and has excellent 
stability in an extrusion and/or molding process with having extremely small amount of emission (or generation) of 
fonnaldehyde. In other words, shaped articles molded from the conventional polyacetal resins containing antioxidants 
and other stabilizers liberate relatively large amounts of fonnaldehyde, cause corrosion and discoloration, as well as 

pollute the living and working environment. For example, the formaldehyde emission from commenrfai ordinary pofyaeetal 
resin articles is about 2 to 5 (ig per one om^ of surface area under dry conditions (in a constant-temperature dry 
atenosphere) and/or about 3 to 6 M-g per one cm^ of surface area under humki conditions (In a constant-temperaturB 
moisture-laden atmosphere). 

[0117] On the other hand, In the polyacetal resin shaped article of the present invention, the amount of formaldehyde 
emission from the shaped article can be effeciiveiy reduced by a smaKer amount of the specific carboxyiic acid hydrazide. 
Further, in the case of using the specific carboxyiic acid hydrazide and the hsat stabilizer (fonnaldehyde Inhibitor) in 
combination, the amount of fomiaidehyde emission can be also inhibited to a large extent Concretely, the amount of 
the fonmaidehyde emission is not more than 1 .5 |i.g perone cm^ of surface area of the shaped article under dry conditions, 
preferably about 0 to 1,0 m-Q, more preferably about 0 to 0.6 /xs, end usually about 0.001 to 1 .0 (i-g, and further, about 
0 to 0.1 \x.Q is also achievable. Moreover, in humid conditions, the fomialdehyde emission is not more than 2.5 n.g (e.g., 
50 about 0 to 2 fig) per one cm^ of surface area of fte shaped article, preferably about 0 to 1 .2 jxg, more prefs; ; a j|y about 
0 to 0.4 M-g, and further, about 0 to 0.2 (jig is also achlevaijie. The amount In humid conditions may bs usually about 
0.001 to 1.2 (!,g. 

[0118] The shaped article of the present invention may show the above-mentioned formaldehyde emission under 
either dry conditions or humid conditions. In particular, the shaped artJcle shows ttie above fonnaldehyde emission level 
under both dry and humid conditions in many cases. Therefore, the shaped artteie of fiie present invention can be used 

as a material which can be adapted to more severe environment. 
[0119] The fonnaldehyde emission under dry conditions can be detennined as follows. 

[0120] After the shaped article of poiyacetal resin is cut if necessary and its surface area is measured, a suitable 
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portion of the article (e.g., the amount equivalent to a surface area of about 10 to 50 cmS) is placed in a vessel {20 ml 
capacity) to seal and stand (or maintained) at a temperature of BCC for 24 hours. Then, this sealed vessel is charged 
with 5 m) of water and the formaldehyde in the aqueous solution is assayed in accordance with JIS (Japanese Industrial 
Standards) KOI 02, 29 (under the heading of Fomiatdehyde) to calculate the formaldehyde emission per unit surface 
area of the shaped article (|xg/om2). 

[0121] The formaldehyde emission under humid conditions can be determined as follows. 

[0122] After the shaped article of a polyacetal resin is cut if necessary and Its surface area is measured a suitable 
portion of the shaped article (e.g., the amount equivalent to a surface area of about 1 0 to 1 00 cm^) is suspended from 
the lid of a seaiable vesse! (1 L capacity) containing 50 mi of distilled water. After seal of the vessel, the vessel is allowed 
to stand (or maintained) In a constant temperature oven at 60°C for 3 hours. Thereafter, the vessel is allowed to stand 
at a room temperature for 1 hour and the fomialdehyde in tne aqueous solution in the vessel is assayed in accordance 
with JIS KOI 02. 29 (under the heading of Fomnaldehyde) to caiculate Hie formaldehyde emission per unit surface area 
of the article (^.g/cm^). 

[0123J The above quantitative definlfion on fomialdehyde emission in the present invention is adaptable as far as the 
polyacetal resin and the specific carboxyllc acid hydrazide, that is, the definition is adaptable not only for shaped articles 
available from polyacetal resin compositions comprising the conventional additive (s) (e.g.. a conventional stabilizer 
and a moid-release agent), but also for shaped articles molded from comparable resin compositions containing an 
inorganic filler and/or other polymers, even if only a major part of the surface of the article (for example, 50 to 1 00% of 
the total surface area) is constituted by.the polyacetaf resin (for example, a mufti-colored article or a coated article). 

INDUSTRIAL APPLICABiUTY 



[0124] The resin composition of the present irsventlon is useful for molding vanous shaped articles by a conventional 
mofoling (or shaping) method (for example, infection molding, extmsion molding, compi^ession molding, blow molding, 
vacuum molding, foam molding, rotation molding, and gas injection molding). 
[0125] Moreover, the shaped article (or molded article) of the present invention finds application in any field of use 
vifhere formaldehyde is objectionable (e.g. , knob and lever as bicycle parts) and can also be used advantageously as 
parts and members in a variety of fields Inclusive of automotive parts, electrical and electronic compone'nt (driving 
component and driven component) parts , architectural members and pipeline installation parts, household (for daily use) 
30 and cosmetic product parts, and medical device (for diagnostic or therapeutic use) parts, 

[01 26] More specifically, the automotive parts may Include car interior parts such as inner handle, fuel twnk opener 
seat belt buckle, assist lap. various switches, knob, lever, and clip; electrical system parts sudi as meters and connectors' 
In-vehicle electrical and electronic parts ormounfings related to audio equipment and car navigation equipment, parts 
in contact wifli metals, typically the window regulator carrier plate, mechanical parts such as door lock actuator parts, 
36 mirnsr parts, wiper motor system parts, and fuel system parts. 

[0127] Theelectricalorelectroniccomponent parts (the mechanicalparts) may include, forestample.partsormembers 
constituted with shaped articles of polyacetal resin and fitted with a number of metal contacts [e.g. audio equipment 
such as cassette tape recorder, video equipment such as video tape recorder (VTR), 3 mm or other video camera, etc. , 
office automation (OA) equipment such as copying machines, facsimile, word processor, computer, toys actuated by 
40 the driving force of an electric motor or a spring, a telephone, a keyboard.as an accessory to a computer orthe like]. To 
be specific, there can be mentioned chassis (base), gear, lever, cam, pulley, and bearing. Furthermore, the electrical 
or electronic component parts are applicable to optical and magnetic recording medium parts at least partly made of 
molded polyacetal resin (e.g. metal thln-fllm magnetic tape cassette, magnetic disk cartridge, opticomagnetic disc car- 
tridge, etc.) and more particularly, the metal tape cassette for music, digital audio tape cassette, 8 mm video tape 
cassette, floppy (registered trademark) disk cartridge, minidisk cartridge, etc. As specific optical and magnetic medium 
parts, there can be mentioned tape cassette parts (tape cassette body, reel. hub. guide, roBer, stopper, lid, etc.) and 
disk cartridge parts (disk cartridge body (case), shutter, cramping plate, etc.). 

[01 28] In addition, the shaped article of a poiyacetai resin according to the present invention can be used with advantage 
in architectural members and pipeiine parts such as lighting equipment parts, interior architectural members (such as 
fittings, fixtures, furnishings), piping, cock, faucet, rest room (lavatory)-related parts, etc., a broad range of products 
related to daily living, cosmetic products, and medical devices, (or example fastener (sudi as slide fastener, snap 
fastener, hoop-and-loop fastener, rail fastener), stationery, chapstick or lipstick cases, cleansing device, water cleaner, 
spray nozzle, spray device or container, aerosol container, general vessels, and syringe holder. 

55 EXAMPLES 

[0129] The following examples are Intended to describe this invention in further detail and should by no means be 
interpreted as defining the scope of the invention. 
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[0130] Incidentally, referring to the examples and comparative examples, the moldafaility (the amount of the deposit 
on the moid), the amount of formaldehyde emission from the molded (or shaped) articles under dry and humid conditions, 
, and the bleeding property were evaluated based on the following methods. 

5 [Moldabllity (the amount of the deposit on the mold)] 

[0131} A pellet formed with a polyacetal resin composition was continuously or successiveiy shaped or molded by 
using a 30 t injection molding machine (1 00 shots) to obtain a certain-shaped article (20 mm in diameter and 1 mm in 
thickness), and the degree of the deposition on the moid was evaluated and classified into five grades. Incidentally, the 
10 larger the number of the levels is, the lower or smaller the amount of the deposit (i.e., moid deposit) is. 

[Amount of fonnaidehyde emission from shaped article in dry conditions] 

[0132] Each resin sample consisting of 10 test pieces (one test piece: 2 mm x 2 mm x 50 mm, total surface area: 
IS about 40 cm2) was placed in a vessel (capacity 20 mL) to seal and heated In a constant temperature oven at 80°C for 
24 hours. After air-cooiing to room temperature, 5 mL of distilled water was injected Into the vessel using a syringe. The 
formaideliyde content of this aqueous solution was detenriined in accordance with J!S KOI 02, 29 (under the heading 
of Formatdshyde) and the formaldehyde gas emission per surface area (jig/cm^) was calculated. 

20 [Amount of formaldehyde emission from shaped article in humid conditions, and the bleeding property] 

[01 33] Two plate test pieces (one piece: 1 00 mm x 40 mm x 2 mm; total surface area of 85.6 cm^) were suspended 
from a lid of a polyethylene bottle (capacity 1 L) containing 50 ml of distilied water. The bottle was sealed to stand in a 
constant temperatu re oven at 60°C for 3 hours, followed by standing for 1 hour at a room temperature. The formaldehyde 
25 content of the aqueous solution iri the bottle was determined in accordance with JIS KOI 02, 29 (under the heading of 
Fonrialdehyde) and the formaldehyde gas emission per surface area of the article (img/cm^) was calculated, 
[0134] Further, the surface of the plate test piece (shaped article) after the test was visually observed, and the degree 
of the bleeding was evaluated based on the following criteria. 

30 "A": No bleeding was observed. 

"B": Slight bleeding Vvas observed. 

"C": Extremely heavy bleeding was observed. 

Examples 1 to 13 and 18 to 20 

35 . 

[0135] 1 00 parts by weight of a polyacetal resin copolymer, a polyoyclic aromatic carboxylic acid hydrazide, an anti- 
oxidant, a processing stabilizer, a heat stabilizer, a coloring agent, and a weather (light)-resistant stabilizer In the pro- 
portions indicated in Tables 1 and 2 were prebiended (or premixed). Concerning each of thus obtained mixtures, the 
mixture was supplied tiirough a main feed port of a biaxia! extnjder (30 mm diameter) having one vent port, and melt- 
'<o mixed to prepare a palletized composition. From thus obtained pellets, prescribed test pieces were fabricated with an 
Injection molding machine, and concerning each test piece, the amount of formaldehyde emission from the test piece, 
and the bleeding property were measured. Theresults are shown in Tables 1 and 2. 

Examples 14 to 16 

45 

[0136] 95 parts by weight of apoiyacetal resin copolymer (a-1), a polycyclic aromatic carboxylic acid hydrazide (b-1 ), 
an antioxidant (c-1), a processing stabilizer (d-1), and a heat stabilizer (e-1) in the proportions indicated in Table 2 were 
prebiended (or premixed). Concerning each of thus obtained mixtures, the mixture was supplied through a main feed 
port of a biaxial extruder (30 mm diameter) having one vent port, and anottier mixture containing 5 parts by weight of 
50 particulate of a polyacetal resin copolymer (a-1 ) and 0.05 part by weight of a heat stabilizer E(e-5) for Example 1 4, (e-6) 
for Example 15, and (e-7) for Example 16] was fed through a side feed port of the downstream of the bent port, and 
these mixtures were melt-kneaded to prepare a palletized composition. From thus obtained pellets, prescribed test 
pieces were fabricated with an injection molding machine, and concerning each test piece, the amount of formaldehyde 
emission from the test piece, and the bleeding property wens measured. The results are shown in Table 2. 

55 

Example 17 

[01 37] 95 parts by weight of a polyacetaf resin copolymer, an antioxidant, a processing st^ilizer, and a heat stabilizer 
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in the proportions indicated in Table 2 were preblended for premixed), me obtained mixture was supplied througli a 
main feed port of a biaxial extruder (30 mm diameter) having one vent port, and another mixfeire containing 5 parts by 
weight of a polyacetal resin copofymerpafficuiate and 0. 1 part by weight of a polycyciic aromatic carboxyllc acid hydrazide 
was fed through a side feed port of the downstream of the bent port, and these mixtures were melt-kneaded to prepare 
a palletized composition. From thus obtelned pellets, prescribed test pieces were fabricated with an injection molding 
machine, and conceming each test piece, the amount of formaldehyde emission from the test piece, and the bleeding 
property were measured. The results are shown in Table 2. 
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Comparative Examples 1 to 6 

[0138] For comparison, a sample prepared w:thout adciticn of tie carboxyilc acid hydrazide compound, and samples 
with addition of a monocyclic aromatic carboxylic acid hydrazide were evaluated In ttie same manner described ^ove. 
The results are shown in Table 3. 

[0139] The poiyacetal resin copolymers, the carbo)0,'!ic acid hydrazide compounds, the antioxidants, the processing 
stabilizsrs, the heat stabilizers, the coloring agents, and the weather (light)-resistant stabilizers used in the Examples 
and Comparative Examples are as follows. 

1. Polyacetal copolymer "a" 



20 [0140] 



(a-1 ): Polyacetal resin copolymer (melt index = 9 g/10 min.) 
(a-2): Polyacetal resin copolymer (melt Index = 27 g/10 min.) 



Incidentally, the melt index was a value (g/1 0 min.) detennined under conditions of 1 90°C and 21 69 q based on ASTM- 
D1238. 



2. Aromatic carboxytic acid hydrazide "b" 



30 [0141] 

(b-1); 2,6-Naphthalefiedicarboxylic acid dihydrazlde 
{b-2): 1 ,4-Naphthafenedicart)oxyllc acid dihydrazlde 

(b-3): 3-Hydroxy-2-naphthaienecarboxylic acid hydrazide 
35 {b-4): 6'Hydroxy-2-naphthalenecarboxyiic acid hydrazide 

(b-5): Biphenyl-4,4'-dicattoxylic acid dihydrazlde 
(b-6): 4'-Hydroxybiphenyt-4-carboxyllc acid hydrazide 
(b-7): Benzoic acid hydrazide 
(b-8): Isophthalio acid di hydrazide 
(b-9): Salicylic acid hydrazide 



3. Antioxidant "c" 



[0142] 



(c-1): Triethylene glycol bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyt)propionate] 
(c-2): Pentaerythritoltetrakis[3-(3,5'di-t-butyi-4-hydroxyphenyl)propionate] 
(c-3): 2,2'-methyienebis(4-methyl-6-t-butylphenol) 

4. Processing Stabilizer "d" 



[0143] 

(d-1): Ethylenebisstearylamide 

(d-2):Wiontanate[manufacturedbyToyo-Petrolite Co. , Ltd. , "LUZA WAX-EP"] 
(d-3): Polyethylene glycol [molecular weight 35000] 
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5. Heat stabiiizer (metal salt of an organic caifaoxyiic acid, all<aline earth metal salt, basic nitrogen-containing compound) 

[0144] 

(e-1 ): Calcium citrate 

{e-2): Calcium 1 2-hydroxysrearate 

(e-3): Magnesium stearate 

(e-4): Magnesiurn oxide 

(e-5); Aliantoin 

(e-6): Biurea 

(e-7): Sebacic acid dfhydrazlde 
(s-8): Nylon 6-66-610 

6. Coloring agent "f 

[0145] .... 
(f-1 ): Carbon black (acetylene black) 

7. Weather (right)-res(stant stabilizer "g" 

(g-1 }: 2-[2'-Hyciroxy-3',5 -b!s(a,a-dimethylbenzyl) phenyljbenzotriazole 
(g-2): Bis(2,2.6,6-tetramethyl-4-piperidyl)sebacate 

[0146] [Table 1] 
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Table 2 











=xamples 








5 




14 


16 


16 


17 


18 


19 


20 




Polyacetal resin "a" 
copolymer 
{parts by weight) 


a-1 

100 


■ a.-T 

■00 


a-1 
100 


a-1 
100 


a-1 


a-1 


a-1 

1 uu 


io 


Aromatic carboxylic 
acid Inydrazlde "b" 
(parte by weight) 


b-1 
0.1 


b-1 

0,1 


b-1 
0.1 


b-1 
0.1 


b-1 
0.3 


b-1 
0.3 


b-3 

0.3 


15 


Antioxidant "c" 

(parts by weight) 


c-1 
0.3 


c-l 
0.3 


c-1 
0.3 


c-1 
0.3 


C-1 
0.3 


c-1 

0.03 


c-1 
0.3 




Processing stabilizer 
"d" 

(parts by weight) 


d-1 


d-1 


d-1 


d-2 


d-1 


d-1 


d-1 




0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


SO 


Heat stabilizer "e" 
(parts by weight) 


e-1 e-5 
0.03 0.05 


e-1 e-e 
0.03 0.05 


e-1 e-7 
0.03 0.05 


e-1 e-8 
0.03 0.05 


e-2 
0.1 


e-1 
0.1 


e-2 
0.1 




Coloring agent "f" 
(parts by weight) 










f-1 

0.6 




f-1 

0.5 


25 


Weather 
(light)-resistant 
stabilizer "g" 
(parts by weight) 


- 


- 








g-1 g-2 

0.4 0.2 




30 


Moldability (Mold 
deposit) 


3 


5 


3 


4 


4 


4 


4 


35 


Amount of 
formaidehyde 
emission, Dry 


0.04 


0.03 


0.04 


0.05 


0.11 


0.19 


0.09 




fiijmourA of 
formaldehyde 
emission, Humid 
()j.g/cm2) 


0.05 


0.05 


0.06 


0.06 


0.13 


0.22 


0.11 


40 


Bleeding property 


, A 


A 


B 


A 


A 


A 


A 



Table 3 



Comparative Examples 





1 


2 


3 


4 


5 


6 


Polyacetal resin copolymer "a" (farts by weight) 


a-1 


a-1 


a-1 


a-1 


a-1 


a-1 




100 


100 


100 


100 


100 


100 


Aromatic carboxylic acid hydrazide "b" (parts by vf-Bight) 




b-7 


b-8 


b-7 


b-s 


iD-9 






0.5 


0.5 


0.3 


0.3 


0.3 


Antioxidant "c" (parts by weight) 


c-1 






c-1 


c-1 


C-1 




0.3 






0.3 


0.3 


0.3 


Processng stabilizer "d° (parts by weight) 


d-1 






d-1 


d-1 


d-1 




0.2 






0.2 


0.2 


0.2 
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Tabfe continued 







Comparative Examples 






1 


2 


3 


4 


5 


6 


Heat stabilizer "e" (parts by weight) 


e-1 






e-2 


e-2 


e-2 




0.03 






0.1 


0.1 


0.1 


Coloring agent T (parts by weight) - - . 


Weather (light)-resisSam stabilizer "g" (parts by weignt) 


Moldability (Mold deposit) 


5 


1 


1 


1 


1 




Amount of formaldehyde emission, Dry (|jLg/om2) 


4.11 


0.06 


0.04 


0.06 


0.04 


0.07 


Annount of formaldehyde emission, Humid (li-g/cm^) 


1.62 


0.09 


0.06 


0.12 


0.09 


0.41 


Bleeding property 


A 


C 


C 


C 


c 


C 



It is apparent from the Tables that as compared with the amount of tormaidehyde emission from the resin compositions 
of Comparative Examples, thatfromthe resin compositions according to Examples is considerably decreased orreduced, 
and the worl<ing and using environment can be drastically improved. Further, in Examples, moldE^lllty (mold deposit) is 
improved, and bleeding out Is Inhibited, thereby the quality of flie shaped article is improved. 



Claims 

1. A poijracetal resin composifion comprising a poiyaoetal resin and a carboxylic acid hydrazide, wherein the carboxylic 
acid hydrazide comprises a poiycyclic aromatic cariDoxylic acid hydrazide or a polycyciic aromatic carboxylic acid 
hydrazide having a subetituent 

2. A resin composition according to claim 1 , wherein ttie carboxyBc acid hydrazide comprises at least one member 
selected from the group consisting of the followlngs: 

(1) a condensed poiycyclic aromatic carboxylic acid hydrazide; 

(ii) a polyarylcarboxylic acid hydrazide represented by the foJIowing fonriula (1): 

0 0 

(hjNhnc)— {J)™x— {aJ^ (1) 

wherein Ar represents an aromatic hydrocarbon ring; X represents a single bond, an aikylene group, a (thio) 
ether group, a cartaonyl group, a sulfoxide group, a sulfone group, or a bivalent aromatic group; "m" denotes 
an integer of 1 to 4; and *n' denotes an Integer of 0 to 4; and 

(ii?) an oxycarboxyllc acid hydrazide corresponding to the each of said hydrazldes (i) and (if). 

3. A resin composition according to claim 1, wherein the carboxylic acid hydrazide comprises at least one member 
selected from the group consisting of (1) a condensed poiycyclic Cio.4oaren6-cart)oxyltc acid hydrazide; (Ii) a 
blsG6,i4aryl-carboxylfc acid hydrazide represented by the formula (1), in which X is a single bond, a straight or 
branched chain Ci.ioall<ylene group, a (thio)ether group, a carfaonyl group, a sulfoxide group, or a sulfone group; 
and (ill) an oxycarboxyllc acldhydrazlde corresponding to each of said hydrazfdes (i) and (11). 

4. A resifi composition according to claim 1 , 

wherein the proportion of the carboxylic acid hydrazide is 0.001 to 20 parts by weight relative to 100 parts by weight 
of the polyacetal resin. 

5. A resin composition according to claim 1 , which further comprises at least one member selected from the group 
consisting of an antioxidant, a heat stabilizer, a processing stabilizer, a weather (light)-resistant stabilizer, an impact 
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resistance improver, a slip-improving agent, a coloring agent, and a filler. 

6. A resin composition according to claim 5, wherein the antioxidant, the processing stabilizer, the heat stabilizer, and 
the weather (ligiit)-rasistant stabilizer are substantially free from an inft-amolecular ester bond. 

5 

7. A resin composition according to claim 5, wherein the antioxidant comprises at least one member selected from the 
group consisting of a hindered phenol-series compound and a hindered amine-series compound. 

8. A resin composition according to claim 5, wherein the processing stabilizer comprises at least one member selected 
10 from the group consisting of a higher fatty acid or a derivative thereof, a pofyoxyail<ylene glycol, and a silicone-series 

compound. 

9. A resin composition according to claim 5, wherein the heat stabilizer comprises at least one member selected from 
the group consisting of a basic nitrogen-containing compound, a phospiiine-series compound, a metal salt of an 

is organic carboxyllc acid, an alkali or alkaline earth metal compound, a hydrotaloite, and a zeolite. 

10. A resin composition according to claim 5, wherein the heat stabilizer comprises at least one member selected from 
the group consisting of an alkaline earth metal salt of an organic carboxylte acid, and an alkaline earth metal oxide. 

X 11. A resin composition according to claim 5, wherein the heat stabilizer comprises an alkaline earth meta! salt of a 
iiydroxy acid. 

12. A resin composition according to claim 5, wherein the weather {light)-resistant stabilizer comprises at least one 
memberselectedfrom the group consisting of abenzotriazole-series compound, abenzophenone-series compound, 

25 an aromatic benzoate-series compound, a cyanoacrylate-series compound, a oxalic aniiide-series compound, and 

a hydroxyary!-1 ,3,5-triazine-series compound. 

13. A resin composition according to claim 5, wherein the impact resistance improver comprises at least one member 
selected from the group consisting of a thermoplastic polyurethane and an acrylic core-shell polymer. 

30 ' 

14. A resin composition according to claim 5, wherein tlic slip-improving agent comprises at least one member selected 
from the group consisting of an oiefinic polymer, a sillcone-serias resin, and a fluorine-containing resin. 

1 5. A process for producing a polyacetal resin composition, which comprises melting and mixing a polyacetal resin with 
35 a polyoyoiic aromatic carboxylic acid hydrazide or a polycyclic aromatic carboxylk; acid hydrazide having a substituent 

with the use of an exfruder, wherein at least the polycyclic aromatic carfcMxylic add hydrazide is fed from a side feed 
port of the extmder and mixed with ttie polyacetal nssin. 

16. A shaped article formed from a polyacetal resin composition recited in claim 1 . 

40 

17. A shaped article suMorelingto claim 16, wherein (1) the emission of formaldehyde from the shaped article which is 
maintained in a closed space for 24 hours at a temperature of 80°C Is not more than 1,0 ^.g per one cm2 of the 

surface area of the article, and/or (2) the emission of formaldehyde from the shaped article which is maintained in 
a closed space for 3 hours at a temperature of 60°C under saturated humidity is not more than 1 .2 |ig per one cm ^ 
45 of the surface area of the articie. 

18. A shaped article according to claim 16. which is an automotive part, an electric or electronic device part, an archi- 
tectural or pipeline part, a household utensil or cosmetic article part, or a medical device part. 
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